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PEEFACE. 




In tlie first edition of this book, published in 1872, an attempt was made to 
bring togetlier the existing nieasuronieiits of spectra, and to present them 
upon a iiuiforin scale of wave-lengths. Sinoe that date, spectroscopic research 
has lieen ^'ery active, and tlio mass of material dealt with in the present 
edition is very hirge, not only because so many more competent observers 
have eutm’ed tiui field and liecause they are provided witli greatly improved 
iiistruments, Init also Ijecause new methods liave enabled them to extend 
their observatiiins into the ultra-violet and the infra-red regions of the spec- 
trum. The mass of materials has been so great that tlie author would 
hardly have vmrtured upon the task if he liad not received the valuable as- 
sistance of a committee* of tlie British Association appointed at the meeting 
at York ‘to |)repare a new seri( 3 s of wave-length tables of the spectra of tlie 
eleimmis .'ind compounds.' Tliese tables were printed in. the Reports of the 
Asso(;iatiori for th(i years 1884, 1885, and 188G, and tlie bulk of tlie present 
work consists of r(![)riiits of these ta-bles, but with import/int additions. It 
1 ms l)(»en possible to ineor|)()ra.tc in the reprints the results of certain valuable 
resea,rches wliich were puliJished too late to bo employed in the compilation of 
the ‘ R( 3 i)orts ; ' amongst them may be mentioned Thalen's memoir ‘ Sur lo 
8 |>( 3 etre du .l\ 5 r aaid Fievez’s ‘Sur le Spectre du Carbone.’^ 

Anotiu'.r (lilh'.rencc Ixitween the present tables and those of the Reports 
consists in the addition of a column lieaded ‘ Oscillation-frequency,' in which 
th(i lin( 3 s of the sp( 3 ctra, a, re recorded by the mwiber of 'wava-hrigths in one 
cmliiiiHre in vacuo. In tlic present stage of spectrum analysis, when 
vigorous (dForts are being made, and with much success, to trace the connec- 
tion between tlic molecular constitution of a gas and the vibrations to 


* Consisting of Sir H. F. Ro.scoe, Mr. J, N. Lockyor, Professors Dewax, Wolcott Gibbe, 
Livcing, Sc.huster, and W. N. lla.rtley, Captain Abney, and Dr. Marshall Watts. 

* Royal Society of Upsala, Sept. 1884. 

’ ' Mem. (le I'Acad. roy. de Belgique/ xlvii. 1885. 
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■which its radiations are due/ it is hoped that this method o£ recorditi.^' 
spectra may facilitate research ; it is, moreover, more suitable for use wi ^ * 
refraction-spectra and in furnishing data for interpolation — as is more 
explained in the ^ Introduction.’ The wave-lengths obtained by difFercJ ^ 
observers are given in parallel columns and are expressed in ten-millionbl* * *^ 
of a millimetre (or tenth-metres ^). They are based upon the measurements 


FRAUNHOrEB LTNES 


Designation and Origin 

Wave-length in Air 

Refractive Index of Air | 

A 

7G04-0 

1-00029286 I 

B 

6867-0 

1 •00029350 1 

0 (H) 

6.562-1 

1-00029383 1 

D (Na) 

o892 1-<J 5889-12/ 

1-00029470 1 

E (Ca & Fe) 

5269-13 

1-00029684 i 

' (Mg) 

6183-10 

1 

ba (Mg) 

6172-16 

1 

bg (Ni & Fe) 

6168-48 

i 

\ 

b 4 (Mg & Fe) 

6166-88 

i 

F (H) 

4860-72 

1-00029685 1 

G (Fe) 

4307-25 

1-00029873 i 

H (Ca) 

K (Ca) 

3968-1 \ 

3933-0/ 

1-00030028 j 

L (Fe) 

3819-8 

1-000300966 1 

M (Fe) 

3727-0 

1-0003()1476 1 

N (Fe) 

3580-5 

, 1-00030212 1 

0 (Fe, double) 

34.39-8 

1-000303;{(5 1 

P (Fe&Ti) 

3359-2 

1-0()0303<)7 1 

Q (Fe) 

3284-9 

1-00030150 1 

R (Fe & Ca) 

3179-0 

1-00030556 1 

r (Fe, double) 

3144-3 

1 -0003073 7 f 

Sj (Ni, double) 

3100 6\„,_ - 

1 

Sa (Fe, triple) 

3099-5/3^<^0^ 

i 

8 (Fe) 

3046-4 

i 

T (Fe, double) 

3019-7 

1 

1 

t (Fe) ^ 

2994-3 


U (Fe) 

2947-8 



' Mitscherlich, * Phil. Mag.’ sxviii. 169. 

Mascart, ‘ Compt. Eend.’ clxix. 1869. 

Stoney and Reynolds, ‘Phil. Mag.’ (4) xli. 291; xlii. 41 (ISri). 

InfJiieSs^lS^O Charonte. 

Soret, ‘Phil. Mag.’ slii. 464 (1871). 

Ciamician, ‘ Per. kais. Ak. Wiss. zu Wien,’ xvii. 138 (1880) 

X-iveing and Dewar, ‘ Phil. Trans.’ 1884. 

Cornu, ‘ Compt. Rend.’ scvii. (1884); c. 1181 (1885). 

Ealmer, ‘ Journ. de Physique,’ 1886 ; ‘ Wied. Ann.’ xxv. 80. 

Oeslandres, ‘ Compt. Rend.’ ciii. 375 (1886); cvi. 842 (1888). 

Crunwald, ‘Memoire de I’Acad. de Bienne,' July, 1887 : ‘ Astr. 

Nordenskiold, ‘Compt. Rend.’ cv. 989, 1887. 

Schuster, ‘ B. A. Report’ ; ‘Nature,’ xx. 532. 

Hagenhach, ‘ Verb. d. Naturf. Ges. zu Basel.’ 

2 ‘ Phil. Trans.’ clxxix. 27 (1888). 

of D, O'sSgfe ^ milUmStre (a mjawn), the wave-Iengt H 


Nachr.’ 2797. 
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the Praunliofer lines by Angstrom for the visible rays, and the extension of 
the same series of measurements into the ultra-violet portion of the spec- 


trum by Cornu and other observers. The small corrections indicated at p. 29 
of Angstrom’s memoir ‘ Le Spectre normal du Soleil ’ have been applied to 
his numbers, but they are uncorrected for the dispersion of air. Hence the 
wave-lengths given in the taldes refer to air of 760™“- pressure at Upsalaand 


at 1(5® C. The numbers taken from Thalcn’s ‘Determination des Longueurs 
d’Onde des Raies nu'talliques ’ have liad applied to tliem the small corrections 
necessary to l)ri ng tliem into harmony witli the numbers finally adopted by 
Angstrom as ‘ Valours definitives’ (‘Recherclies sur le Spectre Solaire,’ pp. 25 
and 31-32), as stated in tlie foregoing table. 

In converting wave-lengtlis into oscillation-frequencies, they have been 
reduced to vacuo liy multiplying by Ketteler’s values of the refractive indices 
of air.^ For the ultra-violet rays the refractive indices were deduced by a 
grapliical extrapolation. A curve plotted with values of ( ^ ) 2 as abscissm and 
of p-i as ordinates was ncaiiy a straight line, and gave the values stated 
above. The wave-lengtlis have then to lie multiplied by these numbers, or, 
what is more convenient in practice, incroa,sed by a certain amount as stated 
in the following tal>le, when it is not desired to go beyond the first decimal 
place. 


Taijlk or 


Correction B to uk Applied to WAVE-LioNaTiiB in Air to 


Rbduois 




TO Vacuo. 



Between 

7fU)2 

and 

7;M2 

add 

22 

»» 

7a Pi 

i> 

G0P2 

19 

2-1 


r.'.)ii2 

99 

(5(512 

19 

20 


r>(!i2 

19 

(525)2 

11 

19 


f)2‘.i2 

91 

5!)12 

99 

B8 


r)!H2 

19 

55.88 

19 

1-7 


r>r>H8 

19 

5285 

99 

1(> 


r>2.ar> 

19 

485)0 

11 

1-5 

19 

4SSK) 

19 

4588 

19 

1-4 

11 

4,“.a.s 

11 

4180 

19 

1 8 

11 

•1 1 .so 

99 

8824 

11 

1'2 

19 

a.s 2 i 

19 

i-Jino 

19 

11 

19 

atno 

19 

8()5)(5 

91 

1-0 

99 

ao'.io 

11 

2780 

99 

0-5) 

19 

27a() 

99 

28(58 

91 

0-8 

19 

2a(;:{ 

19 

.1 5)5)4 

19 

07 

99 

IDOl 

11 

.1(525 

11 

0(i 


The following .symbols are employed in the tables to indicate the character 
of tlie lines : — 


a (IcnolcH that llio lino i.s .sharply defined, 
n denof.o.s (hat. flio lino i.s iH-( loti nod or ncbulons. 

1) dennt.(?s a l)aM(l, the jiosit lon of the hrip;ln(!st part being given, 
b' denote.s a Viand sharply defined on the least, refracted side, and fading away towards 
file 1)1 uo. 

Vj’^ dunol,(’.s a liand sharply defined on its more refracted .side, and fading away towards 
the red. 


» ‘ Phil. Mag.’ ii. 'h'lG (IBGO). 
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The width of a broad band is sometimes indicated by a suffix, giving the 
width in m«,^A-metres ; thus, 4997 b’^s means tliat the bright edge of the 
band is about 4997, and that it fades away about 4947 ; wliereas 6r)32 b^ 
means that the band extends from 6552 to 6512, its brightest point being at 
6532. 

c denotes that the line is continuous, 
d denotes that the line is discontinuous, or a * short ' line, 
r denotes that the line is frequently ‘ reversed.’ 

A number within parentheses, thus; (3091'9), means that while a line in this position 
has been observed, no new measurement of wave-length was made the wave- 
length being quoted from another observer. 

The intensities of the lines are expressed upon an ascending scale from 
1 to 10 j 1 being the feeblest and 10 the brightest. 

Most of the measurements here brought together ai-e given by the 
observers themselves in wave-lengths based upon Angstrom’s numbers, 
which seem to have been accepted with one accord as the standard of re- 
ference. 

The more important exceptions are the observations of Huggins and 
KirchhofF. The method of reducing Huggins’s numbers is explained in the 
preface to the Jirst edition of this work. The numbers now given from 
K-irchhoff have been reduced by graphical interpolation by means of the 
interpolation instrument specially constructed for the committee V>y Messrs. 
Cooke <fe Sons of York, and are based upon a careful comparison of Kirtihhoft’s 
maps with the ‘ Spectre normal ’ of Angstrom. The identification of par- 
ticular groups of faint lines is not always the same as in. the B. A. catalogue 
of oscillation-frequencies (Report, 1878). 

The lines chosen as starting-points for this interpolation are chiefly 
calcium and iron lines, and they are distmguished in the lists headed ‘ Kirch- 
hofF’ by brackets, e.g. (6161 '4). 

It should be noted that the lines given by Huggins are frequently more 
numerous in the region examined by him than those of Tlialen — as in tlio 
case of arsenic, bromine, chromium, cobalt, gold, osmium, and strontium. 
The reason of this is probably that suggested by Thalen,^ that in many cases 
he employed solutions of salts of the metals, whereas Huggins employed the 
metals themselves. 

It appears to the author that the general agreement to adopt Angstrom s 
numbers is a sufheient reason for not attempting (at least at the present 
stage) to look for more accurate determinations of the fundamental wave- 
lengths. It seems to be even more important to have a generally accepted 
standard than to have great accuracy in the absolute values. 

At the same time there seems no reason to doubt the great accuracy of 
the recent results of Peirce, Rowland, and Bell, and the following table, brused 
upon data kindly furnished by Messrs. Rowland and Bell, gives tlie correc- 

^ Page 10 of Tntrorluction to ‘Longueurs d’Onde.’ 
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tions to be applied to the numbers of these tables to bring them into as close 
agreement as possible with the photographic map of Prof. Rowland. 


Table of Corrections to be Applied to Reduce Anostrom and Cornu’s 
Numbers to the Standard oe Rowland’s Map. 


Wave-length 

Correction 

Wave-length 

Correction 

At or al)Out 3350 

■4“ 

0-2 

At 5400 

■4- 

1-2 

„ 3370 

+ 

0-3 

„ 5410 

«4-' 

1-0 

„ 3100 

4, 

0-4 

5430 

*4* 

0-7 

From 3430 to -lOOO 

4- 

0-5 

„ 5140 

-f 

1-0 

At 4020 

4“ 

0-(5 

„ 5500 

4- 

11 

Fi'oni 4040 to 4580 

4" 

0-7 

From 5520 to 5(500 


1-2 

At 4 (500 

■+■ 

0-8 

At 5700 

4" 

1-3 

From 4(530 to 4 700 

4- 

l-O 

„ 5740 

4“ 

1-3 

At 4730 

"f- 

0-0 

From 5780 to (SO.’IO 

4" 

1-0 

From 474:0 to 48(50 

4“ 

0-8 

„ (5030 „ (5100 

4* 

M 

At. 4880 


0-0 

„ (5100 „ <5220 

■4* 

1-0 

„ 4020 

4 

1-0 

„ (5230 „ (5:580 

4' 

M 

„ 40(50 

4" 

0-0 

„ (5100 „ 6450 

Hh 

14) 

„ 44)00 

4- 

0-8 

At (54(50 

-t- 

1-1 

„ 5010 

■4* 

0-7 

From (5500 to (5(500 


1-2 

From 5020 to 5100 

4- 

0-(5 

At (5250 


M 

„ 5120 „ 5170 

4" 

0-7 

„ (5700 

4" 

l-O 

„ 5170 „ 5200 

•4* 

0-(5 

„ (5730 

■4 

0-3 

„ 5210 „ 52(50 

4- 

0-8 

„ (5750 

4- 

0*8 

„ 5280 „ 5310 


1 •() 

From (5770 to (5300 


0-7 

At 5320 

-f- 

0-8 

At (5!);50 

•f 

0-8 

„ 53:!(> 

4* 

0-‘) 

„ (5!)5() 

4* 

0*3 

„ 5340 

4“ 

1-0 

(5370 

4. 

1-0 

„ 53(50 

4- 

M 

„ 7000 

4, 

1-5 


The number finally adopted liy Bell * for the absolute wave-length of X)i 
(the less refrangible sodium line) is f)S9G*18 in air at 20 ’ C. and 700“““, or 
5897*9 in vacuo. 


Prof. Rowland gives tlio following wavo-lengtli.s of 
linos : — 


the chief Fraunhofer 


A (edgi!) 

n 

c 


10 

h, 

F 

G 


7r>i):pj)7 
(iK(57-.s;{ 
(;5(5*3-:m; 
fiS'.M) os 
nsDo-iy 

7)3 70-0 I 
5ls:i-7:{ 
4H(n 


It is the author’s intention shortly to publish an atlas of ma,ps of the 
speetra on the uniform scale of oscillatioii-fretjuencies, as a companion to tno 
Iiresent work ; and to add to it tables supplementary to tlio prosont ones— 
giving later measuremmits as far as possible. 


' ‘ On thf) Absoluto Wave-length of Light,’ ‘Am. Jour.’ xxjcviii. p. i)l (May. 1888>* 
* Phil. Mag.’ xxiii. 2(>t. ” v •/, 


P« 


* ‘ On the Relative Wa.ve-length.s of the T.incs of the Solar Spectra,’ 
183 (Mturch, 1887) ; ‘ Phil. Mag.’ xxiii. 357. 


‘ Arn. Jour,’ xxxiii. 
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The best metliod of measuring and mapping a spectrum must, of course, 
depend on the object with ■wliicb the spectrum is observed. If the 
spectroscope is employed only as an auxiliary to the ordinary methods of 
chemical analysis, and the object is simply to determine the presence or 
absence of a metal of the alkalies or alkaline earths — say lithium or 
calcium — very rough measurement only is needed ; indeed, in most cases, 
the colour of the line or the general appearance of the spectrum is 
sufficient. But if, on the other hand, the object is, for example, the 
determination of the presence or absence of oxygen in the sun’s 
atmosphere, or the description of some new spectrum observed for the 
first time, the case is altogether different ; the greatest dispersive power 
that tbo circumstances of the case will allow must bo employed, and 
the position of each lino must be measured with the utmost accuracy 
atbainablo by tlie best use of the best apparatus at command. 

The spectrum may, of course, be produced either by diffraction from 
a diffraction-grating or by refraction tbrongh a prism. The splendid 
diffraction-gratings furnished by Rutherford give results nnapproached 
by any other means wlien the source of light is sufficiently powerful ; but 
the intensity of a diffraction spectrum is always so much less than that 
of a dispersion spectrum that for most purposes of spectroscopy the 
prism must bo employed. 

For the ordinary purposes of chemical analysis, notliing can be better 
than a sirongly-biuh/ spectroscope, provided with one prism of BO'''' of 
(hiiiso glass, and a photograph-inillimetro scale, seen by reflection at the 
first surfaco of the prism. 

It is not possible to c.onstruct instruments witli exactly similar scales, 
and eacli instrurnmit should therefore liavo its readings reduced to wave- 
lengths by tliG method of grapliical interpolation, to be presently 
described ; but it is convenient to have these reflected scales as nearly as 
|)<)ssil)le similar lo tlio one given in Bnnson’s first papor.^ On this scale 
the Ifraunhofer lines liavc the following positions ; — 

B 28-1) C D fiO K 70-0 h 75 F IK) 

G 127-:i H, lBl-2 H, 1(557 

* P/iil. Mag. ( t’ourlli Series) vul. .\xvi. |> lM7. 


A 17*5 
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and tTie Litliinm, Strontium, and Tliallixim. lines are as follows : — 

Li 31-5 Sr a 105-5 and T1 67-8. 

TRe brass mounting in wbich. the scale is placed is always so made as 
to admit of movement horizontally, so that any division of the scale may 
be adjusted to any given line. The adjustment for the Bunsen scale 
is made by bringing the sodium line to 60 of the scale, the image of that 
edge of the slit which does not move when the breadth of the slit is 
altered being made to coincide exactly with the division 60. If this 
be on the left hand of the observer, then always the position of the 
left-hand edge of each line and band is to be observed, and in the case 
of a faint line the slit may be opened to admit more light, and yet an 
accurate reading may be obtained. This refers, of course, only to lines 
which are sharply defined, and not to bands of considerable breadth. 
The most convenient plan in making a map of an ordinary spectrum 
is first to put down, as exactly as possible, the positions of the well-defined 
lines on an ordinary lithographed millimetre scale, opening and closing 
the slit as convenient, and then to go over the work again, keeping the 
slit at one uniform width and noting the relative intensity of the lines 
and the width and character of the hands, whether sharply defined at the 
edges, or sharp at the one edge and fading away at the other, or bright 
in the middle and fading away at each edge. There is no better plan 
of noting the peculiarities of a spectrum than that employed by Bunsen, 
in which each bright line is represented by a black mark on the paper, 
whose height represents the intensity of the line. 

A convenient modification of the scale used with the spectroscope for 
ordinary purposes has been proposed by Professor Emerson Reynolds.^ 
The observing telescope carries cross wires, and as it moves from one lino 
to another it causes an index-finger to travel round over a divided arc 
on a plate of opal glass, which is feebly illuminated by a small flame. 
The positions of the more important lines of the elements, whose spectra 
are easily obtained with the Bunsen flame, are marked on the opal plate ; 
the identification of any particular element is thus made without moving 
the head away from the eyepiece of the instrument. 

Very beautiful drawings of many of the ordinary spectra are given 
in Lecoq de Boisbaudran’s ‘ Spectres Luminenx.’ The means of ignition 
employed in producing these spectra were (1) the ordinary Bunsen flame, 
(2) the spark from an induction coil (without a Leyden jar) striking on 
the surface of the solution of the substance to be examined, (3) the spark 
impinging on the surface of the fused salt, (4) the spark between metallic 
wires. In some cases, the gas feeding the Bunsen burner was charged 
with hydrochloric acid gas, by making the gas pass through a flask 
containing a warm solution of hydrochloric acid. The spectra drawn 
comprise the flame-spectra of caesium, rubidium, and potassium clilorides ; 
barium chloride, bromide, and iodide : strontium, calcium, magnesium, 
manganese, copper, and gold chlorides; boracic acid and salts of sodium, 
lithium and thallium ; and the spark-spectra of salts of potassium, sodium, 
lithium, barium, strontium, calcium, magnesium, aluminium, chromium, 
manganese, iron, cobalt, nickel, zinc, cadmium, indium, tin, bismuth, 

^ FliM, Mag. ("Fifth ries) vol. v. p. 106. 
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lead, antimony, copper, silver, mercnry, gold, platinum, and palladium, 
besides absorption-spectra of chloride of didymium, chloride of erbium, 
and potassium permanganate. Accurate drawings are given by Bunsen^ 
of the following spectra : — Flame-spectra of potassium, caasium, rubidium, 
thallium, sodium, lithium, calcium, strontium, and barium chlorides ; 
spark-spectra of rubidium, caesium, thallium, sodium, lithium, calcium, 
strontium, barium, magnesium, erbium, yttrium, cerium, lanthanum, 
and didymium ; and absorption-spectra of erbium nitrate and didymium 
sulphate. 

It is necessary that the indications of each spectroscope should be 
reduced to the common scale of wave-lengths, if the results obtained are 
to be compared with those obtained with other spectroscopes : but for the 
mere purpose of identifying an alkali or an alkaline earth it is not necessary 
to go beyond the scale of the spectroscope itself. Photographed scales, 
giving the positions of lines directly in wave-lengths, to bo used instead 
of the ordinary scale of equal parts, have been constructed,^ but for 
accurate work it is much the best to employ a scale of equal parts, and 
to effect the reduction of wave-lengths separately. 

It is not very often that any other means of ignition than the Bunsen 
flame is employed when the spectroscope is simply used as an addition 
to tlie ordinary means of chemical analysis. The employment of a higher 
temperature, however, much extends its range even for such purposes, 
and at the same time increases tlie difficulty of identification, and neces- 
sitates more exact mcasuroraents. 

A small induction coil, actuated most conveniently by some form of 
battery, such as the Bichromate cell, which can bo kept always ready,® 
and a small Leyden jar — the inside coating connected by an insulated 
wire witli the one terminal of the coil, and the outside coating with the 
other — furnish a spax’k of the necessary intensity. If platinum wires 
are employed as poles, it is important that fresh wires should be taken 
each time, since wires whicli have been used for any particular metal 
often continue to give file lines of that metal witli great persistency. 

Bniiaeu^ recommends as poles little cones of ])nro porous carbon, 
irnprognated wit.h a solution of the sulistanco under examination, 
A further'* difficulty ii* the employment of tbo spark witli, the spoctroscopo 
for the ordinary purposes of chemical analysis arises from tlie constant 
prcBonco of the nir-spectnim. It is nocossary, thoreforo, to carefully map 
the spectrum of aiir'* as obtained with the coil and spectroscope, which 
arc to bo employed, say, first with platinum wires and then with silver 
wires as poles. In eacli case the brightest lines will be those duo to air, 
with the addition in the one case of the fine lines of platinum, and in the 
otlicr of those of silver. The fine linos given by the loss volatile metals 


> Poqq. Ann. dor Phi/.nk u. Clumiie, civ. 300. Phil. Mtuj. (Fourth SerioB), vol. 1. 
p. 027. ■■ 

* Po.'iror, (Did Sidwrlmniner's P/unni.'dri/, vol. ii. pt, ii. p. ‘171. Halet, Paris Cham. 
Soo., May -1, 1877. 

'* Ihmsen, Jdiil. Maq. (Fourth Srrios), vol. 1. p. 527. 

** Phil. Mag. (Fourtli iSorieH), vol. 1. p. ‘130. 

“ For otlicr rao(le.s of j)roco(lure sec Lockycr’s hitudias in Spactrxvm AiuilysiSi 
pp. 00 and 03. 

Maps of the air-spcctrmn arc given in linnsen’s paper, Phil. Mag. (Fourth 
Series), vol. 1., and iu I’haleri’s JlHcTminaiinn drs Lniugninirs (V Onde. 
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are often easily distinguislied. from those of air by the fact that they often 
extend only a short distance from each pole, and do not reach across the 
whole breadth of the spectrum, while those of air are of equal width across 
the whole breadth of the spectrum. 

The air-lines are fainter when no jar is employed, so that with 
the more volatile metals it is easier to work with the coil without a 
Leyden jar. 

The best map of the bright lines of the metals is that of Thalen^ (upon 
the scale of wave-lengths), who, however, has employed poles of the metals 
themselves and higher coil-power than is likely to be used in ordinary 
laboratory work. 

Other modes of ignition, which, however, will be employed for the 
most part only for special researches, are furnished by the oxy-hydrogen 
blowpipe and by the electric arc. The differences in the spectra obtained 
by employing these different methods of ignition may be shortly accounted 
for by the different temperature to which the substance is heated — at 
low temperatures the spectra of compounds are obtained which at higher 
temperatures are resolved into their elements. The Bunsen flame gives 
the lowest temperature, the oxy-hydrogeu flame next, then the spark from 
a small coil without a Leyden jar ; then comes the electric arc, the tem- 
perature of which increases with the number of cells employed ; then the 
spark obtained with an induction coil and small jar, the temperature of 
which is increased up to the highest point obtainable by increasing the 
size of tbe coil and jar employed. 

The following list of lines will be found useful in constructing the 
curve of wave lengths for a oue-prism spectroscope. Tbe wave-lengths 
are given in tenth-metres ^ (or ten-milliouths of a millimetre) ; there is 
also given the approximate position of the line on Bunsen’s scale, and the 
reciprocal of the wave-length, or ‘oscillation-frequency’ — i.e. the number 
of waves in one millimetre. There are many advantages in using these 
‘ frequencies ’ instead of the wave-lengths themselves, as will be after- 
wards explained, 


Scale-number. 
Lithium. . 31 8 

Sodium . 50'0 

Thallium . 67'8 

Magnesium ® 74-5 
Strontium 105*5 


(a) Flattie Spectra. 


W ave-length. 

Oscillation-frequency, 

6707*3 

» » 

1490-9*' 

5896*81 

5890*7 J 

5893*7 

lG9i5'‘84"l 

1697*58 / ^ ^ 

5351*1 

W P 

1868*8 

5184:*2 

P m 

1928*94 

4609*0 


2169*7 


» Nova Acta Neg. Soc, So. Vpsal, Third Series, vi. 
2 A ‘tenth-metre ’ is (^) metre. 


Upsala. W. Schultz, 1868. 


4 (2') group, seen in the flame of burning magnesium. 

. -*■. or which the oscillation-frequency is given to two decimal places are 

T ^“^g’strom s map, and in the B.A. catalogue of oscillation-frequencies ; those 
which h^e oidy one decimal place are given on the authority of Thal6n. His 
ni^bers have been corrected for the small differences between his tables and the 
Angstrom s work (‘ Eecherches sur le spectre solaire,’) p. 31, and also 

Sa wave-lengths in vacuo. All the numbers in 

the above table refer therefore to the vacuum. 
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(Z>) P'munJwfer Lines. 



Scale-niimber 

Wave-length. 

A 


17-6 

7606-1 

B 


28-9 

6869-1 

C . 


36-0 

6663-9 

D . 


60-0 

6896-8 1 
6890-7 

E 


70-9 

6270-6 

b, . 


74-6 

6184-2 

ba 


74-8 

6173-6 

bg and b., 


76-0 

6169-1 

F 


90-0 

4862-1 

G . 


127-3 

4308-6 

H, . 


161-2 

3960-2 

Ha . 


1G6-7 

3934-1 


Oscillation-frequency 
1314-74 
1465-82 
1623-48 
1 696-84 1 

* 1697-68 j 1696-7 

1897-31 
1928-94 
1932-89 
1934-66 
2066-73 
2321-02 
2619-39 
2641-88 


(j 2 ) Sjmrk Sj)ectra,. 


Cadmium . 

36-9 

6440-1 




1662-76 

Lithium . 

44-6 

6103-9 




1638-37 

Copper 

63-2 

6783-0 




1729-21 

Lead 

58-4 

6608-7 



m 

1782-9 

Cadmium . 

66-6 

6379-6 



m 

1868-9 

I» * 

68-2 

6339-1 



m 

1873-0 

Copper 

69-9 

6293-3 




1889-18 

>> • 

73-1 

6218-7 




1916-17 

?5 

76-6 

6164-1 




1940-19 


77-8 

6106-6 




1968-29 

Cadmium , 

78-7 

6086-6 




1966-0 

Air . 

82-4 1 . 

6006-6 



• 

1997-4 

• * 

82-7/ . 

6003-6 



m 

1998-6 

Barium 

86-2 

4934-9 




2026-37 

Cadmium . 

l()0-8 

4678-3 



m 

2137-66 

Barium 

108-8 

4554-8 




2196-49 


110-8 

4525-7 




2209-68 

Calcium . 

135-5 

4227-6 




2366-44 

Barium 

147-1 

413 1-9 




242()-2 

Calcium . 

161-2 

3969-2 



m 

2610-39 

* 

165-7 

3934-1 



Ik 

2641-88 

oh server it^ 

1 not famil 

iar with 

tho Tfraunliofer 

lines, or 


culfcy in rccogniHin|r the partic 


ular brig'lit linos of the metals given in the 


preceding list, the following plan is i-ocommondod : Ifirst observe accurately 
the positions of the linos of the ‘ flame spectra ’ given, and from these 
construct an intorpolation-curve ; tlien mark on the curve the wave-lengths 
of the Fraunholbr lines, an<l so determine their positions approximately on 
the scale of tlie spectroscope. On directing the instrument to the sun or 
to a bright cloud, tlie h’raunliofer linos will certainly bo found at or near 
those positions. Now let tlicso Fraunhofer* linos be read off as exactly as 
possible, and from their positions, and those of the lines of the flame- 
spectra, lota more accurate infeerj lolati on-cur vo be drawn, and lot this curve 

positions of the lines of tlie spark-STiectra. The final 


bo used to find tho nosil 

1,,.. w wv/ W*, »*.. ..JfcJUVji JUI.AJ.CUJL 

curve should be drawn when tho positions of theso spark-lines have been 
carefully observed, if it is not convonient to make use of the spark- 
spectra, a very fair curve may bo constructed from the linos of the flame- 
spectra and from tho Fraunhofor linos, but a little trouble in obtaining as 
accurate a curve as possiblo will bo well repaid. As a sample of what 
may bo done with a one-prism spectroscope and reflected scale, tho follow- 
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ing nnmlbers, taken from Lecoq de Boisbandran, for tlie waye-lengtbs of 
bismntb lines, are compared with Tbalen’s numbers : — 


Lecoq de BoisLandran 


ThaMn 

Lecoq de Boisbandran 

ThalCn 

6130 

■ 1 

m 

6129-0 

5144 

* • » 

5143-5 

6048 

f * 

* 

6060-0 

6123 


6123-5 

5719 

• * 


6716-6 

4724 


4722-0 

5662 

* * 


6553-0 

4303 

• • • 

4302-0 

5268 

• 1 

* 

5270-0 

4269 

<1 ♦ • 

4269-6 

5209 

, * 

, 

6208-0 

4118 

* * * 

4119-0 


Tbe lines from "wbiob Lecoq de Boisbandran’s interpolation-carve was 
drawn are the following : — 



Scale-reading 

W ave-length 


Scale-reading 

Wave-length 

Potassium 

66-65 


7680 

Thallium 

118-40 

6349 

Solar A 

72-60 


7186 

Silver 

124-40 . 

6208 

Solar B 

77-81 


6867 

Cadmixrm 

130-03 

6086 

Lithium 

80-78 


6706 

Hydrogen 

, 141-75 

4861 

Hydrogen 

83-71 


6662 

Cadmiixm 

152-83 

4677 

Cadmium 

86-26 


6438 

Strontium 

157-60 

4607 

Zinc 

88-00 


fi.S61 

Iron 

174-28 

4383 

Lithium 

94-16 


6102 


180-80 

4307 

Sodium 

. 100-00 


5892 

Calcium 

188-25 

4226 

Copper 

, 103-25 


6781 

Indium . 

200-83 

4101 


106-90 


6700 

Calcium 

216-33 

3968 

Lead 

Silver 

109-00 
, 114-00 


5607 

6464 

59 

220-75 

3933 


The curves of the figure illustrating this report are drawn from the 
same data. 

The different methods of measuring the positions of the lines of a 
spectrum may conveniently be put into two groups, which may be called 
methods of consecutive coincidences, and methods of simultaneous coinci- 
dences. The chief plans employed are the following : — 

‘ Consecutive Coincidences.’ 

(1) , The graduated arc and vernier. 

(2) The tangent-screw micrometer. 

(3} The bright line micrometer. 

‘ Simultaneous Coincidences.’ 

(4) The reflected scale. 

(5) The double-wire micrometer eyepiece. 

(6) The divided-lens micrometer. 

(7) The photographic method. 

It is not necessary to remark that some methods are more suitable for 
a small spectroscope, and others for a large one, and again, that a par- 
ticular method may be employed, in one case and not in another; for 
example, cross-wires can be employed with the solar spectrum or with any 
spectrum of sufficient brightness, while they are useless with very f lint 
spectra. 

A. favourite plan with the opticians is that of the divided arc and 
vernmr, in which the telescope carries cross-wires, the intersection of 
which is brought to coinQid.ence first with one line, then with a second. 
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and so on. This of course is a method of ‘ consecutive coincidences,’ and | 
it is a necessary condition of obtaining correct results that the collimator ! 
and slit shall remain rigidly in the same position and that the cross-wires \ 
of the telescope and the vernier shall retain the same relative position 
daring the motion from one line to another. These conditions are attended 
to in the massive construction adopted by Steinheil and some other con- 
tinental makers, but are fahdly disregarded when tlie instrument is 
constructed of slender metal, and when the collimator and observing 
telescope, instead of being firmly grasped at the centre of gravity, are 
merely screwed by one end into a slender upriglit of brass, further 
weakened at the most important point by being attenuated into some 
(so-called) ornamental shape. Certain precantions must be observed in 
the nse of a spectroscope with cross-wires to obtain good results. The 
eyepiece should first be removed and so adjusted that on looking through 
it at a sheet of white payier, the cross-wires are seen in sharp focna, then 
replacing the eyepiece in the observing telescope removed from the 
spectroscope, tlie telescope should bo exactly focussed on a distant object. 
Having replaced the tolescopo in the instrument, the coUhnaior should 
then be adj usted till some lines in the green — say h in the solar spectrum — 
are in accurate focus. The instrument is then in adjustment.^ When 
used on tlie red or blue portion of the spectrum, the focus may be adjusted 
with the observing telescope, but the collimator should not be altered. 

It is necessary that the ray to bo measured should be in exact focus 
togetlier with the cross-wires. If this is not the case, the ray will alter 
its position slightly with roforence to the cross- wires, if the eye be 
slightly moved. The adjustment may therefore bo tested by moving the eye 
slightly and observing whether tlio ray and tlie cross-wires move together. 
There is also a slight movement of the rays consequent on lateral shifting 
of the source of liglit ; this is less the narrower tho slit is, and the more 
distant tlio source of liglit is. 

Some instruraciits are provided witli a tangent- screw micrometer, — 
that is, a long screw, the lioad of whicli is divideil into a hundred 
equal parts, liy rneariB of wliicli a. slow motion can be gi ven to tlio observ- 
ing telcsco})o, and the nvrmlier of liUrrm of the screws, a,nd parts of a turn 
necessary to carry iho cross-wirt's from one lino f.o another, is noted. 

In, the bright-lino micromet-er the image of a. fine slit in a brass 
plate is seen by reflexion at the first surface of tho prism, and so is sii|:)er- 
posed upon tlio ai>ectrnm: ; tlie plate and sh’t have a slow motion given by 
a micrometer screw. Tins foian of micromotor is H|)ocia.lly useful with 
very faint spectra, wlum cross-wires would be naolcHS. In observing 
witli cross- wires a luminons spectrum the lines of wlrieli are faint, it is 
necessary to admit a certain amount of liglit info (lie observing telescope, 
sufliciivnt to illuminati^ the wires (conveniently by raising au edge of the 
cloth used to cover up tlie prisnis). This general liglit renders very faint 
linos in visihle. In all tlieso mefhods of conseentive eoincidences it is neces- 
sary that no shifting of tho parts of tlio instrument by bending or shaking, 
nor SI, ny disturbance of tho position of the source oF light, nor of the exact 


‘ For a ilil'l’ttronl. nuil.lind of adjust ing tlie collimator of a spectroscope, see a paper 
by I)r. Schvistfvr, ,/'////. J/re/. [ 5 | vii. 1)5. 

® Micrmrajfieal ./tnerwei, dunuary 1810 . 
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position of the eye, should take place during the passage of the cross- 
wires from one line to the next. In the methods of ‘ simultaneous coin- 
cidences ’ all these sources of error are avoided by observing at the same 
instant two lines — one a known line, used as a reference line, and the 
other the line to be measured. 

The method of the reflected photographed scale, already described at 
some length, may be employed as a method of simultaneous coincidences, 
and so made more exact if, when the reading of any line is noted, care 
be taken to observe that the sodium-line is still exactly at 50 ; or if the 
sodium-line is not in the field, then that some other line used as reference 
line is exactly in its right position at the moment of observation. 

The most accurate measuring instrument for use with largo spectro- 
scopes is the bifilar micrometer eyepiece. This is an eyepiece similar 
to those employed for astronomical purposes, provided with two crosses of 
fine spider-lines in the focus of the eyepiece, which must therefore be of 
the Ramsden construction. One of these cross-wires remains fixed ; the 
other is moved by means of a micrometer screw. The interval between 
the line to be measured and a line of known wave-length can thus be 
determined with great precision. In taking an observation, a slight 
motion is given to the fixed cross- wires by means of the slow motion or 
tangent screw of the observing telescope, the micrometer screw of the 
eyepiece being at the same time adjusted by the other hand, till the 
observer is satisfied that each line is truly coincident with the intersec- 
tion of the corresponding spider-lines. 

Another device for measuring the interval between two lines, quite 
equal in accuracy to the bifilar micrometer, is that of the divided-lens 
micrometer.^ In this instrument the micrometer screw moves one- 
half of a lens placed just in front of the prisms, and divided along a 
horizontal diameter. The effect is to cause one-half of the spectrum to 
move along nuder the other half, and the sodium or any other conve- 
nient line is used as a substitute for the cross-wires, and is brought into 
coincidence with each of the lines to be measured. It will be seen that 
the ^ necessity of admitting extraneous light to illuminate cross- wires is 
avoided, and this instrument can therefore be used in faint spectra with 
precision. 

The photographic method is, of course, a method of simultaneous 
coincideuces, inasmuch as the positions of the known lines which are 
employed as reference lines are recorded at the same instant as those of 
the unknown lines. 

The hifilar or the divided-lens micrometer may have fitted to it a 
device for mapping the spectrum at the same time that the positions of 
the lines are measured. Tor this purpose the steel rod ou which the 
screw of the micrometer is cut is made about three times as long, and the 
extra length has cut ou it a much coarser thread. On this there travels 
a little brass piece carrying a steel point, with which a trace can he made 
on a slip of blackened glass, thus obtain a mark on the blackened 

strip of glass corresponding to each line of the spectrum. The map so 
made has^ the defect of representing all lines, whether intense or weak, 
exactly alike ; but it would be easy to alter it, so as to limit at pleasure 

^ JPIi/il. Mag. August 1876. Proe. Physical Society, vol. i. p. 160. 
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tlie lengtlL of stroke of tlie tracing point. A blight line would then be 
denoted by a long trace, and a weak line by a short one. The same 
instrument might easily be made available for measuring the positions of 
the lines in the photograph of a spectrum, since, of course, to take a 
photograph of a mass of lines in a spectrum is not to have measured the 
wave-length of these lines, or to have determined their chemical origin. 

Another instrument — very useful in measuring photographed spectra, 
or in drawing maps of spectra from measurements — is Beckley’s spectro- 
graph. This consists of a brass cylinder, on which the photograph is 
stretched, and the edge of the cylinder is graduated and provided with a 
vernier. There is also a straight edge, which can be brought down upon 
the photograph parallel to the lines of the spectrum. Bach line in suc- 
cession is brought up to the straight edge, and the position of the cylinder 
is read off by means of the vernier. The instrument is generally gi'a- 
duated into degrees and minutes, but it is desirable that it should carry 
also (on the other edge) a division into millimetres, the vernier reading 
to the tenth of a millimetre. The accuracy of reading is increased by 
substituting for the straight edge a small microscope with a 3-inch ob- 
jective, and with cross-wires in the eyepiece. 

We have already remarked the necessity of reducing the numbers — 
by whatever instrument obtained — to a uniform scale. 

The scale to bo employed must be applicable to all spectroscopes 
alike, and must be independent of tho peculiar construction of tlio instru- 
ment — tho number, position, and refracting angle of tho prisms, the 
dispersive power of the material of which they are made, of variations in 
tho temperature, and of all other disturbing causes. It is clear that in 
such a method each lino can bo mapped only by means of its colour, that 
is to say, by the length of the wave of light by which it is produced ; 
and a spectrum so represented must be such a one as is produced by dif- 
fraetkm, and not by dispersion. Dispersion-spectra obtained by the use 
of prisma of different materials vary greatly in the relative breadth of 
the colours, so that in mapping a spectrum it is by no means sufficient 
to gi ve tho positions of only two or three lines as points of reference. 
Many otlierwise valuable observations of spectra are entirely useless from 
tho itisufliciont number of reference linos observed. 

Three spectroscopes (each with a single prism and reflected scale), 
constructed by Dubo8C(| and intended to be exactly alike, differed as shown 
in tho following table. Tho numbers sliow tho dilliculty of constructing 
two instrnmenta with exactly similar scales : — 


laiuis oliHurved 

iNttas.sium 


No. 1 


m 

SiXH'.troHcoiie. • 
No. 2 
()4-() 


No. 3 
G8-0 

Lit Ilium 


HO- 8 


m 

80-0 


81-5 

.Sodium 


100-0 


♦ 

100-0 


1 00-0 

'riiallinm 


1 1 8-4 


* 

110-0 


1 17-5 

iStronliuni 


ir>7-r. 



1 GO-O 


1 52-5 

Ilubidium 


1 80-0 



105-0 


1 8:V() 

PotasHium 

* 

2()7-l 


• 

2M-0 


108-0 


In a d//^Vucfmvi-spcctrum the position of tlie lines is dependent solely 


' tSjfcrlnhs p. 4. 



X 


INTRODUCTION. 


on tlieir colour, and is precisely the same hy whatever method the spec- 
trum is obtained. 

The following table shows the relative positions occnpied by the 
Fraunhofer lines B D K F Gr in dispersion- spectra, produced by prisms of 
60° of crown glass, of flint glass, and of carbon disulphide, with which are 
compared the positions of the same lines in a spectrum produced by 
diffraction. The interval between B and G is in each case divided into 
1,000 equal parts. 



Dispersion 

Carbon 

Difpraction 

B . 

Crown Glass 

Flint Glass 

Disulphide 


0 

0 

0 

0 

D . 

. 236 

220 

194 

381 

B . 

. 461 

434 

400 

624 

B . 

. 644 

626 

690 

. ' 784 

G . 

. 1000 

. 1000 

. 1000 

1000 


It will be noticed that the blue end of the spectrum is more compressed 
in the diffraction-spectrum than in any of the dispersion-spectra, and the 
red end is correspondingly lengthened out. 

In order that the results obtained by different observer's may be com- 
parable, either the spectra must be obtained directly by the method of 
the results obtained with the prism mnst be reduced to ivO/ve- 

lengths. 

The admirable determinations of the wave-lengths of the chief solar 
lines which we owe to Angstrom, will of course form the basis of the 
reduction to wave-lengths, or when more convenient the measurements 
based upon them of the bright lines of metallic spectra made by Thalen. 
In the choice of reference-hues regard will of course be had to the accuracy 
of the measurements, since the wave-lengths of all lines are not known 
with equal accuracy. 

^ If the wave-lengths are to he determined accurately to five figures, 
it IS desirable to use as reference lines those only which are found in 
iiiap, or in the B. A. map of oscillation-frequencies. 

The wave-length of the line to be measured may be calculated from 
those of two known lines between which it falls by means of the formula : 



^^ere % and ni are the readings on the scale of the spectroscope of 

e two known lines, Xg and their wave-lengths, the reading of the 

lue to be measured, and Xg its wave-length. It is desirable that the two 

uown should be as close to the one to be measured as possible ; 

w eu sutnciently close the above formula gives the same I’esultaa a simple 
proportion. o , r 


To give an idea of the accuracy of the results obtainable by use of the 
^ may suppose the problem to be to determine the wave- 
g 0 ^ a certain strontium line from the wave-lengths of the following 
three pairs of lines between which it lies. The actual wave-length of the 
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line in question, as given by Tlialen (corrected), is 6533’64. The scale- 
readings are Kirchlioff’s : — 


Case 1. 


Case 2. 


Case 3. 


= 1274*2 

Xj = 6534*21 

Wa = 1274*7 


= 1276*2 

Xa = 6631*77 

•/?, = 1268*0 

A, = 6642*10 

= 1274*7 


% = 1281*3 

Xg c= 6626*06 

= 1242*6 

Xj = 6671*82 

5=» 1274*7 


= 1306*7 

Xa = 6496*74 


Here the formula and simple pro- 
portion both give A-g = 6633*60. 


The formula gives 65 34- -00, and a 
simple proportion gives 6534*01. 


Here the formula gives 6533*82, 
and a simple proportion 
5634*22. 


But a far more convenient plan, and one quite equal to the above in 
accuracy, is that of graphical interpolation^ which has also the great 
advantage of enabling us to detect at once any reading inconsistent with 
the rest, so giving the best mean result of all the observations. 

A scale of wave-lengths is marked off along one edge of a sheet of 
paper ruled into squares (inches and tenths or millimetres), and the edge 
at right angles to this has a scale marked on it corresponding to the scale 
of the instrument. The positions of as many lines as can be ascertained 
with precision are mapped on the paper, and a sntiooth curve is then 
drawn through all those points, or through as many as possible, and 
having tlio rest as near the curves as possible, and as many above as 
below. In this way one observation is corrected by another, and the 
curve is more likely to give correct results than an irregular lino made up 
of many straight portions which would pass through all of the points. 
Tlie position of a line to be moasia'ed being found on the curve, will have 
opposite to it the wave-length sought. Various devices may be employed to 
facilitate tlio drawing of the curve. A smooth thin steel rule, which can 
bo bent by tlie bands into the curve required, will bo found useful. It 
requires, hovvfwer, the co-operation of two persons — ono to hold the rule 
down oiv the paper (stretched on a drawing-board), and the other to rule 
the curve with a finely pointed liard pencil. The author of this report 
employs a little drawing iustrumont consisting of a steel bar, mounted on 
}i bra.Hs base wliich rests on the i)apor. By moans of clamping-screws the 
steel bar can bo hold bent in the required curve, whether of equal curvature 
throughout its length, or more curved in ono part than another. 

A Koraowhat different method of procedure is described in a paper by 
Mr. Wrn. Dodgson in the sixth volume of the third series of the ‘Memoirs 
of the Literary and I^hllosophical Society of Manchestor.’ 

The Vxist pajmr for the purpose is a paper ruled into niillimotros and 
contimetroH made in rolls 01) eontimetros l>road, which may bo obtained 
through Messr.s. Williams and Norgate, 14, Heni'ictta Street, Coveiit 
Garden, or a somowliat similar paper to 1)0 obtained fi’om M-essrs. 
Lechertior, Barbo and Co., of 00, Regent Street. Tlioso papers are more 
uniform and free from shriid-cjigo than any others. Anotlior paper Mao 
ruled in millimetres, in slieots 1 metre by 7 decimetres, is to be obtained 
from 0. r)upr(*8SDir, Rue Si. Ilonore, 175, Paris. A paper, ruled in inches 
and tenths, 24 inches by 15 inches, is to bo obtained from Waterlow and 
Sons, 00 and 01, London Wall, but it is hardly imiform enough for the 
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purpose. Some trouble expended in drawing a good curve will be very 
well repaid. The line obtained in this way will generally be very mucli 
curved, but tbe less curved it is the more easily is it drawn and the more 
exactly can it be employed. A less curved line is obtained by using the 
reciprocals of the wave-lengths instead of the wave-lengths themselves.^ 
The adoption of this scale of inverse wave-lengths or of oscillation- 
freq^uencies is strongly recommended by a Committee of the British 
Association, under whose superintendence a catalogue ^ of oscillation- 
frequencies and a corresponding map of the Fraunhofer lines have been 
prepared. It is hoped that this catalogue will be extended to the bright 
lines of metals not present in the sun’s atmosphere. 

The map of oscillation-frequencies is intermediate between a diffraction- 
spectrum and a dispersion-spectrum, the red end being less extended when 
compared with the blue end than in Angstrom’s map, and more extended 
than in Kirchhoff’s. A map drawn to wave-lengths is too much dis- 
torted to be advantageously employed with a dispersion-spectroscope, and, 
on the other hand, a spectrum mapped with a dispersion-spectroscope 
does not sufficiently resemble the same spectrum seen with a diffraction- 
spectroscope j” but a map of oscillation-frequencies, being intermediate 
between the two, is not so different from either but that it is suitable for 
use both with diffraction-spectroscopes and with dispersion-spectroscopes. 
Further rays which are harmonically related are represented in the map 
of oscillation-frequencies by equidistant lines and in the catalogue by an 
arithmetic series whose common difference is equal to its first term. The 
map accompanying this report shows the scale of a one-prism spectroscope 
reduced both to wave-lengths and to oscillation-frequencies. It will be 
seen that the second line is much less curved than the first. 


* If the squares of the reciprocals be employed the interpolation curve will be 
very nearly (hut only nearly) a straight line. 

“ British Assoeiatwn Report^ 1878, Dublin Meeting. 
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Lecoq de Boisbandran, ‘ Spectres Lumineux,’ Paris, 1874. 
Goldstein, ‘ Wied. Ann,’ xv. p. 280, 1882, 

Hartley and Adeney, ‘ Phil. Trans.’ clxxv. 91, 1884. 




Spark Spectrum or Elementary Line Spectrum 

Jtlj 4«i 


Lecoq de 
nsbaudran 

lluggin.s 

Kirchhoff 

Thaldu 

Hartley 
and Adeney 

S3 

d « 

& 

P JZ 

Osc. Freq 

a 

h 

c 

d 


M O 


6606 

f)602N 

6603T 

6602-3 


4s 

1614kYi? 

65()0H 

6662H 

65620 

6662-1 


7s 

16236crf 

6482 

6482N 

6479-9 

6479-8 


6s 

16428ti// 

6171 

6171NO 

6171-1 

6170-7 


6a 

162006V/ 


59.60N 

6919-6 

6949-2 


4a 

1()8036v/ 

55S85 

r6942N 

\6930N 

6940-2 

6931-9 

5941-6 

6932-1 


lOn 

l.On 

168276// 

168636V/ 


5925N 

6929-2 

6929-6 


4s 

16860/v/ 


6768N 


6767-1 


43 

17334// 


674GN 


6745-1 


4s 

17401// 


6726N 




Is 

17469// 

6711 

6709N 

6710-8 

6711-1 


4s 

176066// 


6686N 

6686-6 

6685-6 


4s 

176836-// 

(5685 

r)680N 

6678-1 

5678-1 


lOn 

Mimed 

J 

[5666 

6675N 

6674-6 

5674-6 


6s 

17617/?// 

6668N 

6G6G-G 

6666-1 

‘ 

lOn 

176436V/ 

5660N 


6649-1 


4s 

18016// 


654m 


6541-1 


68 

18042// 

6634 

6634N 


5634-1 


8n 

18065// 


6528N 


6530-1 


6s 

18078// 


6624N 




Is 

18098// 

6492 

6496N 


5495-1 


7n 

18193// 


6479N 


6479-1 


6 s 

18246// 


6462N 


6461-6 


4 s 

18304// 

. 6454 

5463N 


6453-1 


3 s 

18333// 


6350N 

63,38N 


6351-1 

6339-6 


2h 

2s 

18682// 

18723// 


6319N 

1 

6320-1 


2s 

18791// 


62060 

i 



iB 

19207/* 





Air — con timied. 


Lecoq de 
Boisbaudran 
a 


76177 

6044 

a6003 

4941 


4806 

4788 

4706 

/4648 
€ 4 4633 

Uees 


Spark Spectrum or Elementarj’^ Line Spectrum 


Huggins 

Kirclilioff 

Thaleu 

b 

c 

d 

61900 


5189-6 

r6179N 


6184-6 

16176N 1 


6178-1 

6172N 


6172-1 

61630 



607117 



6046N 

6043-3 

6046-1 

6024N 


6026-1 

6016K 


6016-1 

6010N 


6010-2 

6007 N 


6006-7 

reoosN 

6004-6 

6005-2 

\4999N 

6000-6 

6002-2 

4993N 


4993-7 

4986N 


4987-2 

49530 



49430 


4941-2 

4831N 



49250 


4924-5 

49070 


4906-1 

489617 


4895-6 

48920 



488017 



48720 



486617 



4858N 



48530 



484917 



480417 


4803-1 

478817 


4788-1 

478117 


4779-1 



4712-2 

47050 


4706-7 

46990 


4698-2 

46770 


4676-2 

46620 


4661-7 

r46480 

4648-9 

4649-2 

1 4640NO 

4641-4 

46-12-2 



4640-2 

4629N 

4629-8 

4630-7 

462117 

4620-7 

4621-2 

4613N 

4612-8 

4613-2 

r4608N 

4606-6 

4606-7 

\4600N 

4601-0 

4601-2 

45960 


4596-1 

45880 


4590-6 

1 455317 



4533 n 
4606 



449617 



s 4490N 



i 4477N 





Intensity 

and 

Character 

Osc, Frcq. 

Hartley 
and Adeney 
e 


4s 

h)265d 


6n 

um2a 


4s 

lUH07d 


2s 

umod 


4s 

19363Z» 


2s 

19714?> ’ 


8s 

19819^(^7 


8s 

19894^^ 1 


(>s 

19930^7 


6s 

19953«7 


4 s 

19967r^ 


lOn 

19974cf7 


lOn 

199886^7 


6s 

20019^7 


6s 

2004: 5.'Z 


3s 

20184& 


3n 

20232^7 ^ 


Is 

202 74 & 


4s 

20300/7 


4s 

20377/7 


4s 

20420/7 


4s 

204357* 


Is : 

204867/ 


3s ; 

205207/ 


Is 

20 5 457/ 


4s 

20 5 797/ 


2s 

206007' 


4 s 

206177' 


8s 

20814/7 


8s 

20879/7 


10s 

209 1 8/7 


4s 

21215/7 


7s 

21240/7 


8s 

21278/7 

4674-2 

3s 

21 388/7/^ 

4660-2 

3s 

21 449/7/- 

/ 4647-2 

6s 

215O0/;/7/.- 

1^4641-2 

7s 

21537/'/7/? 


6s 

21544/7 

4628-9 

8s 

2 1 5936-/7/; 

4619-9 

5s 

21640/V7/' 

4612-3 

5s 

21672/V7/' 

4605-6 

Os 

21703/-/7/- 

4600-1 

6s 

2172'.)odo 

4696-0 

4s 

21764/7/- 

4589-3 

4s 

31786/7/; 

4553-2 

2b 

219566- 

4643-4 

2s 

2200B/J 

: 4530-1 

3 b 

22068/! 

4523-0 

2n 

221036- 

4513-7 

3s 

22148/.- 

4606-6 

8s 

22183/? 


Is 

222367/ 


is 

222657' 

4476-6 

3s 

22332/? 
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Air — continued. 


Spark Spectrum 

or Elemeiitar^^ Line Spectrum 




Lecoq de 
Boisbaudran 
a 

Huggins 

b 

Kirchliolf 

c 

Thalt<n 

d 

Hartley 
and Adeney 
e 

9 fa 

<U CKJ Cj 
^ jz: 

« 0 

Osc. Freq* 


44C70 



4466-1 

3b 

22384« 





4468-7 

3s 

22422<3 

r4449 

4448N 

4446-3 

4446-6 

4:*l:4rC)*0 

7s 

22iS4.cae 

4434 

4437 ^ ^ 
4422/ 


4432-1 

r 4432-6 
\ 4425-9 

3b 

3n 

22G63e 

226880 

L 4417 

/44160 


4418-1 

4416-6 

6s 

22634<'i0 

144140 


4414-1 


6s 

22MQde 





/ 4402-6 

2s 

227076 


4398N 



\ 4394-9 

3s 

227470 





4386-3 

Is 

227910 





4378-0 

3s 

228350 


43640 


4368-1 

4366-8 

3s 

22893<7e 





4356*4 

In 

229480 




4350-6 

4350-6 

4s 

22d70de 

4347 

43470N 


4347-5 

4348-2 

6s 

22993r70 




4346-0 

4343-9 

4s 

229d8de 




4333-0 

4335-9 

is 

23076(f7e 





4330-8 

2s 

230830 





/ 4326-9 

2a 

231060 





14324-6 

2 s 

231170 

4318 

43180 


/■4319-0 
\4316 6 

/ 4318-7 

L 43 16-2 

6 3 

5s 

28U8de 

2m61de 




f 4306 9 

2n 

232120 





\ 4302-0 

2n 

232380 





4290-0 

2n. 

233030 


42780 



44275-3 

2n 

233830 





■\ 4274-3 

Is 

233880 





/ 4266-4 

In 

234370 





'1 4253-4 

2s 

235030 

4240 

4238N 



f 4240-6 
4236-4 

6n 

On 

235740 

235980 




4230-0 

L4228 9 

6n 

23637ffe 





4222-6 

2n 

236750 





4216 5 

2n 

237090 


420GN 



f 4206-3 
4197-9 

2n 

2n 

237660 

238140 


41 900 


4189 6 

/ 4189-3 

5s 

23862<-70 


41830 


4184-6 

\ 4 185-1 

6s 

23B88^^0 


4170N 



1 4176-8 
\ 41 69-2 

4 a 
4n 

239350 

239780 




4156-0 

4157-9 

In 

24O52^?0 


41490 


4149-0 

4152-7 

3s 

24O85<'70 


f 4 1 42N 
X4130N 


4137-0 

r 4145-4 
\ 4132-5 

6s 

6s 

241160 

241910 



4123-0 

r 4 123-7 

4 s 

242430 


41170 



\ 4 11 9-0 

5s 

24271 0 





4110-9? 

2s 

243 1 80 


4101 N 



/ 4104-3 
\4102-6 

5s 

5s 

243590 

243680 


4094N 



4096-6 

5s 

244040 





4092-6 

Is 

244270 





4084-8 

2s 

24474:0 




4075-5 

4076-1 

6s 

24532^0 


40730 


4074 0 


6n 

246490^ 




4071-6 

4071-4 

68 

2-mAde 


B 2 
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Am — oontimied. 


Spark Spectrum 

ox Elementary Line Spectrum 


Intensity 

and 

Character 

Osc. Freq. 

Lecoq de 
Boisbaudrau 
a 

Huggins 

h 

ICirchhoff 

c 

ThaMn 

d 

Hartley 
and Adeney 
e 


40690 


4069-6 

4069-2 

6s 

24567^76' 





r 4063-6 

Is 

24602(? 





\ 4067-2 

Is 

246396’ 


4038N 


4040-1 

4041-7 

6n 

24740f7e 





4034-4 

4n 

247796 





4026-3 

2s 

24835<? 


40001T 


3996 1 

3994-6 

6s 

260256Ai 





3988-6 

Is 

250646’ 





3983-0 


25Qdde 





3972-6 

6s 

26166(0 





3967-3 

2s 

26198e 





3964-8 

6s 

252786’ 





r3944-6 

2n 

25M4e 





J 3939-2 

4n 

2B37Se 





\ 3932-9 

In 

254256’ 





L 3929-0 

In 

26444e 





3918-6 

6s 

26512e 





3911-7 

4s 

25557^ 





3892-4 

Is 

25683('; 





3881-9 

4 s 

257536’ 





3863-8 

2s 

25873e 





3866-2 

3n 

25922^J 





3860-0 


2596 L? 





r 3841-7 

2n 

26022 





\ 3839-3 

4n 

26038 





3831-0 

4s 

20095 





3804-0 

2a 

26281 





3791-6 

2s 

26373 





3782-1 

2s 

26433 





3771-6 

2s 

26506 





3769-4 

2s 

26592 





3763-7 

2s 

26632 





3749-0 

6s 

26666 





3739-7 

Is 

26732 





3726-6 

6s 

26826 





3712-2 

6s 

26930 





3639-0 

2s 

27472 





/■ 3613-6 

2s 

27664 





\ 3609 0 

3s 

27700 





7 3596-0 

3s 

27808 





j 3689-6 

3s 

27850 





1 3683 4 

3s 

27898 





13676-0 

3s 

27956 


* 


! 

3660 3 

3n 

28079 





3660-3 ? 

In 

28155 





3645-2 

3n 

28198 





3614-3 

Is 

28454 





3609-0? 

Is 

28489 





3490-7 

3s 

28639 





3478-1 

2s 

28742 





3471-2 

3s 

28799 





3456-1 

Is 

28926 





3448-2 

Is 

28992 





3437-0 

6s 

29087 



3408-0 

6a 

29334 


5 


hm—omtiMicd, 


Spark Spectrum 
or Elementary 
liine Spectrum 

Intensity 
and ( 

Character 

)sc. Freq. 

Hartley and Adeney 
e 

3389’9 

5s 

29491 

3376-9 

4s 

29664 

3373-6 

2s 

29633 

3370-3 

2s 

29662 

3366-7 

6s 

29694 

33G5-7 

5s 

29703 

3353 7 

6s 

29809 

3342-7 

In 

29907 

3331-2 

6s 

30010 

3329-3 

6s 

30027 

3324-7 

2s 

30069 

3320-1 

3s 

30110 

3313-3 

Is 

30172 

3307-1 1 

Is 

30229 

3301-1 

Is 

30284 

3289-9 

2n 

30387 

3274-2 

2n 

30533 

3265-2 

3s 

30617 

3259-9 

3s 

30666 

3219-7 

Is 

31049 

3157 5 

Is 

31660 

3139-3 

5s 

31844 

3134-2 

5s 

31896 

3122-4 

Is 

32016 

3058-5 

Is 

32686 

(3046-4 

2s 

32816 

\ 3042-5 

Is 

32858 

3035-0 

2a 

32939 

r 3024-1 

3s 

33058 

\ 3010-1 

2s 

33146 

3007-0 

6s 

33246 

(2982 8 

3s 

3361 6 

\ 2959-5 

2s 

33779 


Spark Spectrum 
or Elementary 

Line Spectrum 

Intensity 
and ( 

Character 

4sc. Freq. 

Hartley and Adeney 
e 

- . 

(2884-6 

2s 

34667 

\ 2880-3 

23 

34708 

/ 2823-1 

3n 

35411 

\ 2799-5 

2s 

35709 

2748-8 

Is 

36368 

2733-2 

2s 

36676 

2710-0 

2a 

36890 

(2698-4 

Is 

38473 

\ 2691-8 

2s 

38671 

26800 

2s 

38748 

2622-1 

3n 

39637 

2478-1 

4s 

40340 

2463 0 

In 

40588 

2453-8 ' 

2s 

40739 

2445-2 

5s 

40883 

2433-6 

6s 

41078 

2423-8 

3n 

41244 

2418-6 

2s 

41333 

2416-2 

Is 

41374 

2411-7 

Is 

41450 

2407-7 

Is 

41619 

2398-3 

Is 

41683 

2390-7 

Is 

41814 

2332-2 

In 

42865 

2318-1 

6n 

43126 

2304-4 

Is 

43382 

2301-8 

2s 

43431 

2298-0 

2s 

43503 

2294*2 

2s 

43575 

2291-0 

Is 

43636 

2289-3 

Is 

43668 

2250-2 

In 

44427 

2186*0 

In 

45731 


Notb.— A ll tlio lUi’-liiioa aro coiibiuuous. 
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Aluminium. 

Kirchboff, ‘ Abh. Konigl. Akad. Berlin,’ 1861. 

Wiillner, ‘ Festschrift Bonn,’ 1868. 

ThalSn, ‘Nova Acta Reg. Soc. Sc. Upsal ’ (III.) vi. 1868. 

Lecoq de Boisbaudran, * Spectres Lumineux,’ Paris, 1874. 

Ijockyer, ‘ Phil. Trans.’ clxiii. 369, 1873. 

Liveing and Dewar, * Proc. Roy. Soc.’ sxviii. 367 ; ‘ Phil. Trans.’ clxxiv. 220, 1883. 
Corun, ‘Spectre normal du Soleil,’ Paris, 1881 ; ‘ Arch, des Sc. Geneve,’ July 16, 1879. 
Hartley and Adeney, ‘Phil. Trans.’ olxxv. 101, 1884. 

Becquerel, ‘ Compt. Rend.’ xcvi. 1218 ; xcvii. 72. 


I. Spark Spectrum | 

11. 

i-c Spectrum 

Intensity 
and Character 








( 

)sc. Freq. 

Lecoq de 
Boiabaudran 

Thal^n 1 

Kirchhoff 

Corn-u 

Liveing 
and Dewar 

I. 

II. 


a 

h 

c 

d 

e 




1 

t6371-3 




6sd 


156917; 

1 

t6344-8 




6sd 


1 57607; 

6244 

*6244-2(2) 

6244-6 


(6244-2) 

8nc 


l()0107>c 

6233 

*6234-2(2) 

6233-8 


(6234-2) 

8nc 


16t)3()7;c 


*5722 6(1) 

5722-3 



lOsc 


174707;a 


*5695-6(1) 

6696-1 



lOsc 


175537;/; 

1 6591 

*5592-7(1) 




4nc 


178757» 

j 

*5056-6(1) 




lOnc 


197707; 

1 Bands 

*4662-2(1) _ 

4662-1 



lOnc 


214437;6* 

of 

4^ V 1 A 

*4529-6(1) " 

Plartley 



6nc 


215947/ 



and Adeney 







*4511-1(1) 

451 10 



6sd 


22161 7;c 


*4478-6(2) 

4477-2 



Gsd 


22.325/;/; 



4445-2 



6sd 


22489/; 

3962 

13961*1(4) 

j* 3960-9 

3960-5 

(.3961-1) 

9so 

r 

2524()Z//3/i 

3943 

$3943-1(4) 

$3943-4 

3943*2 

(3943-1) 

Dsc 

r 

253527;i*/7 


Liveing 

f 3713-4 



Gsd 


2692 Ic! 


and Dewar 

\ 3701-6 



5sd 


27007/5 


3605 

f 3612-6 



9sd 


276726* 


3598 

< 3601-2 



9sd 


27760/; 


3585 

$3584-4 



Osd 


27890/; 



r 3091-9 

.3091-6 

3091-5 

Oso 

r 

32335/;/// 



1 3081-2 

3080-6 

3080-5 

9sc 

r 

324506*/// 



/ 306.5-0 



Gsd 


320176* 



$3062-8 



Gsd 


32640/; 



f 3058-5 



Gsd 


32686/5 



< 3056-4 



Gsd 


327 116* 



$3053-6 



5sd 


32738/; 



3049-2 



Gsd 


32786/5 



2879-9 



Gsc 


34710/5 



2815-3 



9sd 


355096* 



/ 2659-3 


2659-8 

6sd 

8r 

37589/;/; 



$2651-2 


2652-0 

5sd 

8r 

37702t*6’ 



2630-6 • 



Ond 


38003/5 



f 2.574-1 


2.574-5 

7sd 

8r 

38833/;/; 



■$2566-9 


2667-5 

7sd 

8r 

391416-/; 





2378-4 


8 

42031/; 



r 2373- 3 


2373-2 

7nd 

lOr 

42122/;/; 



2372 0 



7nd 


421446* 



■{ 2370-0 



4sd 


421806 



2367-2 


2366-9 

4sd 

8 

42233/5/; 


! 

i 

j 1 2364-.5 



7nd 


42278/5 



Aluminium —aontinued. 


I. Spark Spectrum 

11. 

Ai-c Spectrum 

Intensity 
and Character 

Oac. Freq. 

Le *oq de 
Boisbaudran 

1 ^ 

Thale<n 

h 

Kirclilioff 

c 

Cornu 

d 

luiveing 
and Dewar 
e 

I. 

ir. 





2268-7 


8 n 

44063 <? 





2263-1 


8 n 

44172 e 





2257-3 


8 n 

44287 a 





2216-0 



461 12 e 





2210-0 


8 n 

46234 e 





2205-0 


n 

46367 e 




2024‘2 




49385 d: 




1988-1 




60284^2 



1 

11 ) 83-5 




51704 (i 



1 

1928-7 




51833 (^ 




1860-2 




53740<2 




1852 2 




53 !> 73 at 


^ Observed also by Lockyer. 

t Mot identified by Locky or ; tlio ‘ indices * attacliod to tbcso numbers represent tbe comparative lengths 
of the linos as given by Lockycr* t 3DC0-G and 31)13*0 Lockyer. 

— Becquercl lias observed infra-red bands in the Arc Spectrum of Aluminium at 11280 and 13616. 


Antimony. 

Kirclihoff, ‘ Berlin. Akad.’ 1861. 

Hnggins, ‘ Pliil. Trans.’ 1864, p. 1.89. 

Thnl6n, ‘Nova Acta Soc. Upsal ’ (III.) vi. 1868. 
Lockyer, ‘Phil. Trans.’ clxiii. 369, 1878. 

Liveing and Dewai*, ‘Phil. Trans.’ clxxiv, 221, 1888. 
Hartley and Adeney, ‘ Phil. Trans.’ clxxv. 126, 1884. 


n 

B 

I. Spark Spectrum 


Huggins 

Tlial(<n 

Kirchhoir 

a 

h 

c 

7020 

681:0 

0803 

6780 

6742 

6712 

6645 



6513 

6500 

64151 

6392 ' 



6320 

6301 

/? UQ«> 

|6301-8«> 

6302-1 

6243 

6201 

6 1 89 

6153 

t6214-7<“> 

•t•6209•2'“l 

t6ll)3-5ia' 

1 

6243-9 


ir. 

Arc 8 i>cctrum 

Intomsity 
and Character 

Osc. l^req. 

Liveing; 
and Dewar 
d 

I. 

II. 


6 


14241 <^ 


2 


14616 « 


5 


14706 « 


6 


14745 ^* 


1 


1482805 


2 


1481 ) la 


2 


15044 a 


2 


ir> 349 a 


2 


153 80 a 


2 


15473 a 


4 


15640 a 


2 


16818 a 


8 s(l 


16863 /.>o 


1 


1591 la 


dsd 


lG 0107 -»c 

\ 

4.sd 


16100 /^ 


4:Sd 


lGl 4 l/.» 


1 4 sd 


1 1624 . 2 A 
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Antimony — oontimcecT. 


I. Spark Spectrum 


Hugging 

a 


Thaldn 

h 

Kirchhoff 

c 

6125 


^*6128-7t-« 

6128-5 

6076 


•*6078-2W) 

6074-7 

6050 

• 

^*6061-2® 

6050 6 

6002 

• 

^*6003-7W 

6002-7 

6982 

5920 


t6979-7® 

6976-4 

6912 

t*5909-H3^ 

5907-6 

5895 

6840 

6822 


t5893-6«» 

5893-6 

6790 

6714 

6700 

6663 

6644 

t*6791-6^3) 


6636 

6629 

t*6638'lC2) 

+*6607 1») 

5639-8 

6566 


•*6567-6‘=^) 

5567-1 

6460 

5392 

§*6463-6 

6463-7 

5379 

§*6379-2 

§5371-6 


6362 

§*6352-7 


5238 

5219 

§*6241-7 

§6208-2 


5177 

§*5177-2 


5139 

1 

•*5141-2^33 


6112 

5080 

5044 

t*6112-70) 


6031 

t*5036-lC3) 


4948 

t*4948-7t3) 


4878 

4832 

•(•*4877-7‘=*^ 
14835 -1C3J 


4787 

4768 

4757 

t*4786-lf-2> 

Hartley 

4735 


t4734-6(3) 

and Adeney 

47 12 

t*'1711-ie) 

$47J 4 

4693 

4622 

4600 

4588 

4506 

4457 

4376 


t4691-2(2) 

14591 

4692-5 

4599-0 

4506-5 

4467-0 

4427-5 

4375-0 

4349 


t4352-0»' 

4351-5 

4316-1 

4264 

4249 

4193 , 


T4265-0‘4> 

4264-4 

4218-5 
, ■ 4194-6 


11. 

Arc Spectr-um 

Intensity 
and Character 


Liveing 



Osc. Fxeq, 

and Dewkc 

I. 

11. 


d 





lOsc 


16312?;c 


lOsc 


16l52^c 


4sd 


lG522ic 


lOsc 


IQm'Ahc 


4sd 


16723/J6* 


1 


16887« 


8nc 


16920Z»c 


8nc 


16963/16* 


1 


1 7 1 1 8« 


1 


llllla ' 


4nd 


17261/1 


1 


17696« 


1 


17639« 


1 


17<!53a 


1 


17713« 


8nc 


17729/ie 


1 


17767« 


2nd 


17829/1 


8nc 


1 7957/16* 


6nc 


18298/ic 


1 


18641rt 


6nc 


18685/1 


2sd 


18611/1 


2nd 


18677/1 


6nd 


19072/1 


2sd 


19195/1 


Bnd 


19310/1 


4 lid 


194-15/j 


4nd 


19553/1 


Iso 


I9679rt 


2sc 


1 9820rt 


2nd 


19851/1 ■ 


8 no 


20201/1 


6nd 


20495/1 


4ud 


20(i7(;/i 


4nd 


20888/1 


2 


20967« 


2 


2101 (>« 


4nd 


21115/1 


5nd 


21220/1 


4nd 


21307/it? 


Isc 


21(529rt 


3sd 


21 7376* 


6nc 


21772/1 


3sd 


22 18-1 « 


3sd 


224306* 


3sd 


225796 


3sd 


22850O 


7sd 


22973/16* 


3sd 


231636* 


6sd 

1 cr* 


2344 1/ic 

I ' 

1 bO 

3sd 


236986* 

i 

3sd j 


2383;ie 
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Antimony — continued. 


I. Spark 
Spectrum 


IT. Arc 
Spectrum 


Intensity 

and 

Character 


Hartley Liveing 

and Adenej' and Dewar 
c d 


4170-0 

4140-2 

4132-8 


Osc. Freq. 


4026-0 
39849 
3968-4 
/ 3964-1 
\ 3960-3 
3933-2 
3907-5 
3849-7 
3840-2 1 

3825-0 
3771-6 
3739-0 
3722-4 
3720-5 
3686-0 
3651-6 
3637-5 
3629-4 
3597-8 
f 3566-0 
\ 3569-1 
r 3533-7 
\ 3520-3 
3504-6 
34118-3 
3473-9 
3459-0 
3451-1 
3425-9 
3414-7 
3403-1 
3397-9 
3382-0 
3336-4 
3303-2 
f 113279-7 
113273-0 
t 3267-6 
f 113246-6 
•{ 32-10-5 

L 3231-6 

3195-6 
3186-0 
3167-6 
3085-2 
I 3039 8 
‘ 3029-0 

3023-7 


4032-0 


3637-0 


3265-0 


3230-8 

3228-0 


6sc 

6ad 

8nd 

6nd 

6nd 

Ssd 

5sd 

6nd 

6nd 

6iid 

2sd 

2sd 

6nd 

2sd 

4sd 

4sd 

4sc 

8nd 

6sd 

4sg 

Osc 

6sc 

Osc 

8nd 

6kc 


I. Spark 
Spectrum 

Hartley 


II, Arc 
Spectrirm 

Liveing 


Intensity 

and 

Character 


and Adeney and Dewar 
c d 


3028-0 


23974^ 

241460 

24190O 

24795 ^^ 

248300 

26087c 

25191c 

25219c 

25243c 

25417c 

25584c 

26968c 

26032c 

26136c 

26606c 

26737c 

26S56C 

26870c 

27121c 

27377c 

27686c«2 

27644c 

27786c 

28034c 

28088c 

28296c 

28398c 

28626c 

28676c 

28777c 

28901c 

28968c 

29181c 

29277c 

29376c 

29421c 

29500c 

29963c 

30261c 

30481c 

30544c 

30606c<i 

30792c 

30860c 

3()939cr^ 

30969^7 

31283c 

31377c 

31660c 

32103c 

32S87C 

330l0<v/ 

33062c 


3021-1 

3010-4 

2979-8 

2965-2 

2921-6 

2912-7 

2890-3 

2878-3 

2877-1 

2861-9 

2866-3 

2849-9 

2836-0 

2824-7 

2796-9 

/2789-6 

2788-6 

2786-3 

2776-7 

112768-9 

2763- 2 
2760-8 

2764- 9 
2740-1 
2726-1 
2717-9 
2714-0 
2702-6 
2700-2 
2691-3 
2685-6 
2681-7 
2674-0 

f 2668-9 
\ 2668-3 
2656-3 
2651*3 
2631-2 
2616-3 
2613-7 
2611-3 
2697-2 
2689-4 
2572-7 
2570-1 
2566-7 
2564-6 
f 2557-4 
\ 2566-6 
2563’3 
2649-8 
2542-9 


2876-6 


2597-5 


6sd 

6sd 

6nd 

6nd 

4sd 

6sd 

6nd 

4sd 

7sc 

4sd 

6sd 

4sc 

4sd 

4sc 

4sd 

8nd 

6sd 

5sd 

4sd 

7sc 

4sd 

4sd 

48d 

6ad 

6 sc 

6 sc 
2sd 
2sd 
2sd 
6sc . 
4sd 
78C 
2.sd 

7 sc 
7nd 
6nd 
7 so 
6sd 
6sd 
2sc 
7sc 
Osc 
8sd 
5sc 
6sd 
6sd 
6nc 
2nd 
2nd 
4s c 
2sd 
6sd 


2528-0 


Osc. Freq 


33091c 
33209c 
33649c 
33714c 
34217c 
34322c 
34676c 
34732c 
34761c<^ 
34931c 
36012c 
35078c 
36349c 
36391c 
36742c 
36836c 
35849c 
36891c 
36015c 
36104c 
36178c 
36210c 
36287c 
36483c 
36669c 
36774c 
36836c 
36990c 
37023c 
87146c 
37226c ' 

87279c 
87386c 
37457c 
37465c 
87636c 
37700c 
' 87994c 
88210c 
88248c 
88283c 
38489cr2 
38607O 
388670 
88897c 
88948c 
38980c 
89090c 
89102c 
89163c 
892066- 
39318c 
39f)44c; 
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A-^TlMOHY—eonHfi'Urd. 


s 

1 


i 

k 

I 


r. 

Hpi'ciruiH 

HjiHli-y 
iuul Ailt'iU’V 


• I i * 

:(•)* * I I U 

li.'i I sf-r. 

L»rtit*n 

2aUS>‘r» 

2ri(Hr5 

2*.t}rM* 

21iHI-7 

2!Mri-7 

2»7f.-7 

2-i7o*ii 

2MM't 

2-{(V2'0 

I 

LMr.i‘5 
2 -Mr,* 7 
\ 2'M.J-H 

' 2 t2rr7 
212:{*U 
2 iLM'fl 

I 

2 

2;is:!-2 
227 Mi 
lil'iiToH) 
22); I •;! 
2:i(U)*7 
2;iri2-o 

2:i:M 
2221 
22:f‘.)*7 

222;.*2 

I 

«. I, 

22h;> 1 
22n%S 
22(I);‘H 


/ 


f 


,*1 

■H 


1 


ir. Arc 
Mitcetriuu 

and Dewar 
tl 


£420*0 


2282*2 


£21 2*0 
2:;io*u 


Intonaily 

and 

Cluiracder 

Osc. Freq. 

I. Spark 
Spcctrxiin 

I. 

n. 

Hartley 


and Adentiy 
c 

Use 


H 0 r. 5 U 

f 225 ) 7*0 

} sc 


2 U(> 78 c 

*{ 225 ) 4*0 

‘Irid 


2 S) 70 .U- 

12288*8 

‘Ind 


2 i) 75743 

2280*8 

4 sc 


2 U 820 O 

2278*2 

Osd 


25 ) 884(3 

2277*1 

2 nd 


25)51840 

2271*1 

2 sd 


40 i 25)(3 

2202*5 

2 s<l 


401 Olo 

f 2248-0 

2 sd 


4021 7 o 

\ 2242*5 

2 st! 


40202 O 

2224*5 

4 He 


402 19 o 

r 222.1 *2 
•J 2220*2 

Osc 


402540 

2 nd 


402020 

l 22 25 )*() 

2 .se 


404170 

2220*2 

2 nd 


40480 o 

2222*5 

2 nd 


40504 O 

2221*5 

2 nd 


400 () 4 o 

2218-7 

2 nd 


40057 O 

2210*3 

2 nd 


40728 O 

2211*2 

2 nd 


408740 

2201 ) *0 

Osc 


4 () 85 )Oc 

r 2202-8 

2 s<l 


41 00 lo 

•< 2202-2 

4 sc 

2 nd 


4 l 2 I 0 o (7 

12200*2 


4125 7(3 

/ 215 ) 2*0 

4 sc 


412820 

X 21 5 ) 1-0 

2 s<l 


-1 1 • 184 <J 

218 S )*2 

2 Hd 


4 1 5 (> 5 )o 

r 217()-0 

4 nd 


4 1 55 lo 

\ 21 75-8 

2 s<l 


415870 

2170*1 

2 s«I 


4 1 05 5 o 

2 155 ) *4 

4 ,s<l 


4 1 72 4 o 

2150*0 

Ohc, 


4 l 5 > 40 od 

2148-8 

( >sc 


42104 o 

2144*4 

Osd 


I 2 I 8 O 0 

2142*0 

Oinl 


422270 

2125)*3 

4 s(? 


422*170 

2125*7 

2 sd 


42 IHO 0 

2120*1 

2 sd 


42 * s }()(3 

2122*5 

4 nd 


42825)0 

2118*0 

2 ihI 


42872,3 

2 1 10*4 

2 ih 1 


125)1 lo 

2104*2 

2 nd ; 


• 125 ) 5 ) 2 o 

205 ) 0*4 

2 ii<l 


420510 

2080*2 

4 s(l 

lOr 

42 185 ) 0(7 

2075*2 

7 sc 


‘t 2200 c (7 

2 (H> 4-8 

Oho 



42227 o 

2050*5 

2015*2 


ir. Arc 
Spectrum 

Intensity 

and 

Character 

Osc. Freq. 

Liveing 
and Dewar 
d 

I. 

11. 


6sd 


425226' 


6sg 


4357S)(3 


6sc 


42681c 


2sd 


428340 


2sd 


43875)0 


2sd 


435:)02o 


Zsd 


44018^ 


Osc 


441666* 


Ofcc 


4447O0 


Osc 


4 4651) 1:? 


2sd 


44735)0 


2sd 


44808£J 


2.sd 


448230 


2sd 


44845)0 


4nc 


445)03o 


2sd 


44960(? 


4 no 


46000O 


4nd 


45057o 


4sd 


46106^? 


2sd 


452080 


4nc 


45255o 


2sd 


45362(t 


4.SC 


4o,35)oo 


28(1 


454340 


4,sd 


4555)4o 


4sd 


450i4o 


2sd 


45002o 


One 


45874c 


One 


455)500 


Osd 


46006(f 


2so 


4025)4o 


2sd 


40207o 


2.sd 


40522o 


4uc 


400 I80 


2sc 


4G670C 


4sc 


40721)0 


4,sd 


40807O 


2sd 


4702O0 


2sd 


471.070 


2sd 


472210 


2sd 


4 7 205)0 


2.sd 


475O80 


2no 


477850 


Isd 


475)lGo 


Isd 


481096* 


4 no 


481 14o 


2sd 


487520 


2sd 


48S7GO 


r < ^ c.I ul.,.. l,.v Lo.*kyer. t • 1710 -J) Kii*cliJiall’. § Wot idoutiliod by Lookyer. |i Soc Tel 


Bee Tellurium* 
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Arsenic. 

Kirchhoff, ‘ Berlin Akad.’ 1861. 

Huggins, ‘ PMl. Trans.’ 1864:, p. 139. 

Thal6n, ‘Nova Acta Soc. XJpsal ’ (III.) vi. 1868. 
Huntingdon, ‘ Am. J.,’ 22, 214. 

Hartley and Adeney, ‘Phil. Trans.’ clxxv, 124, 1884. 


Spark Spectrum 


Huggins 

a 


6404 

6342 

62.62 

6164 

6131 

6108 

6078 

6020 


6647 

6616 

5690 

6.664 

6195 

6404 

6384 

6324 

6287 


4888 

4732 


4661 

4637 

4497 


Tlial4n 

b 


6169-7 

6110-2 


6021-7 


6661-1 


66.6S-1 

6498 1 


63 3 M 


Kirclilioif 

c 


6170-0 

6111-2 


6021 -6 


Huntingdon 


Intensity 


and ( 

)sc. IFreq. 

<Jharacter 


Hartley 
and Adeney 
4660-0 
4638-4 
4191-3 
4474 0 
4460-3 
4168-7 
4431-() 

44 1 6-0 
4308-7 
4319 0 
4336-2 
4 31 0-2 


6G60-3 


6556-8 

6497-6 


6331-8 


6023 

6013 

6853 

6833 

5813 

6743 

6653 


6563 

6498 


6323 


6230 

6196 

5163 

6103 

6013 


4623 

4593 


4313, 


Inc 

Inc 

Inc 

8sc 

Inc 

8nc 

2nc 

4sd 

? 

? 

Inc 

? 

1 

Inc 

? 

8nc 

Inc 

Inc 

8nc 

6nc 

Inc 

Inc 

6nc 

Inc 

? 

5 no 
? 

Inc 

6nc 

1 

2nc 

? 

Inc 

Inc 

? 

? 

3nc 

3nc 

8sd 

8sd 

Ssd 

8sd 

Ssd 

Ssd 

Ssd 

Ssd 

' 10 


16611a 
16763a 
15990a 
16203&C 
16306a 
16360Z)c 
16448a 
16602^0 
16626^2 
17080^^ 
17121a 
17138^ 
17198iZ 
17293a 
17407^2 
17692&0 
17801a 
17884a 
17992&C 
18184&a 
18499a 
18568a 
18751&a 
18908a I 
19060^^ ■ 
19117a4Z 
19244^? 
1936Sa^ 
lQ592ad 
19942^2 
20062a 
20233a: 
20452a 
21126a 
21624<!2 
•21imd 
21971& 
220275 
222445 
223445 
223835 
224225 
225605 
226425 
228835 , 

'’^"SOOd 

23344^ 





AnwiG—cotitinued. 


Spark Spectrum 

Intensity 

and 

Character 

k 

)sc. Freq. 

ilpark Spectrum 

Intensity 

and 

Character 

! 

Osc. 

Freq. 

Spark Si)ectrum 

Intensity 

and 

Character 

Osc. 

Freq. 

Hartley 
and Adeney 

Hartley 
and Adeney 

Hartley 
and Adeney 

4307'0 

3sd 

23211 

r 3067-3 

8nc 

32699 

2496-9 

3sc 

40037 

4244-0 

3sd 

23655 

\ 3052-6 

8no 

32749 

/2491-9 

8sc 

40117 

4229-3 

3sd 

23637 

3032-2 

8sc 

32970 

\ 2489-1 

3sd 

40146 

4207-3 

3sd 

23761 

3003-2 

3sc 

33288 

/ 2464-1 

3no 

40570 

4197-7 

5sd 

23815 

2990-2 

6sc 

33435 

\ 2461-0 

3nc 

40619 

4188-9 

3sd 

23866 

2981-1 

3nc 

33535 

2456-2 

8sc 

40700 

4120-0 

3sd 

24265 

2958-7 

lOnd 

33785 

2436-9 

8so 

41022 

4081-8 

6sd 

24492 

2925-6 

3sd 

34170 

2436-0 

3nd 

41037 

4064-3 

3sd 

24697 

2898-2 

8sc 

34493 

2432-6 

3ac 

41096 

4036-0 

8sd 

24769 

/ 2889-1 

3sc 

34602 

2416-8 

3nd 

41382 

4007-0 

3sd 

24949 

i 2884-2 

3sc 

S'lOOl 

2403-4 

3ncl 

41663 

3985-0 

2sd 

25087 

2859-7 

lOsc 

34958 

2402-6 

3nd 

41608 

3948-5 

6sd 

25318 

2843-6 

2sd 

35151 

f2381-0 

8sg 

41984 

3930-7 

6sd 

25433 

2836-9 

2sd 

35248 

' 2370-8 

8nc 

42166 

3921-6 

8sd 

26492 

2829-8 

Sue 

35324 

L 2369-7 

8nc 

42186 

3824-6 

8sd 

26139 

2788-5 

2sc 

35847 

2362-8 

3so 

42310 

3800-7 

2sd 

26303 

f2779-6 

lOnc 

35963 

/ 2360-1 

lOnc 

42537 

3784-4 

6sd 

26417 

2770-4 

2sd 

36082 

\ 2344-3 

8sc 

42644 

3772-0 

2sd 

26503 

[2744-1 

lOsc 

36430 

2320-7 

3sc 

43077 

3671-2 

3sd 

27281 

2690-6 

2sd 

37154 

2288-9 

lOno 

43676 

3622-4 

2sd 

27598 

2677-0 

2sd 

37344 

2279-0 

2nd 

43866 

3591-9 

3sd 

27832 

2673-8 

2sd 

37376 

2272-3 

6so 

43996 

/3551-6 

3sd 

28147 

2669-6 

2sd 

37449 

2267-5 

3sd 

44078 

\3645-8 

3sd 

28194 

2663-5 

2sd 

37633 

2230-0 

6nc 

44829 

3510-8 

2sd 

28481 

2651-5 

2sd 

37703 

2207-0 

, 3sd 

45296 

3471-1 

3sd 

28800 

2630-2 

2sd 

38008 

2182-5 

3sd 

46804 

3260-1 

2sd 

30664 

2611-2 

2sd 

38285 

2176-8 

3sd 

45924 

3256-2 

3sd 

30701 

f 2600-8 

8nc 

38438 

2165-4 

8nc 

46167 i 

3187-7 

2sd 

31361 

\2597-l 

3sc 

38492 

2156-7 

8sd 

46362 ^ 

3181-7 

2sd 

31420 

2693-9 

2sc 

38540 

214:7'8 

8sd 

46544 : 

3126-4 

2sc 

31986 

/ 2676-0 

2sd 

38808 

2144-5 

8no 

46616 ‘ 

r3119-2 

8nc 

32049 

\2571-6 

2sd 

38874 

2136-2 

8nd 

46818' 

\3116-1 

8nc 

32081 

2559-6 

3sd 

39058 

2112-2 

8n(l 

47328 

3107-7 

2nd 

32168 

12527-9 

GO 

m 

o 

39546 




3075-0 

6sc 

32511 

\ 2626 0 

8sc 

39576 



, 
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Barium. 

Kirclihoff, ‘ BerL Akad.’ 1861. 

Thal6n, ‘ Nova Acta iSoc. TJpsal ’ (III.) vi. 1868.! 

Lecoq de Boisbaudran, ‘ Spectres Lumineux,’ 1874. 

Bunsen and Kirchhoff, ‘ PogST- Ann.’ cx. 161. 

Bunsen, ‘ Pogg. Ann.’ civ. 366 ; ‘Phil. Mag.’ (4) 1. 527. 

Lockyer, ‘ Phil. Trans.’ clxiii. 369, 1873 ; clxiv. 806, 1874. 

Liiveing and Dewar, ‘Phil. Trans.’ clxxiv. 216, 1883 ; *Proc. Roy. Soo.,’Peb. 27, April 3, 1879. 


I. Spark Spectrum 

II. Arc Spectrum 

Intensity’" 
and Character 

Dsc. Fi-e(| . 





Ijiveing 
and De-war 



Huggins 

ThaMn 

Kirchhoft* 

Lockyer 

I. 

II. 

a 

b 

c 

d 

e 




6889 





Isc 


]4612« 

6780 





Isc 


14746^t 

6697 





Isc 


I4928<i 

6677 




6677 

Isc 


l4:Q72ae 

6689 





Isc 


16172« 

6623 

1*6526-30) 




6sd 


1631 7& 

6499 

t*6496-3M) 

6496-0 


(6496-3) 

lOsc 

r 

163897>6- 


t6483-3C3) 



6sd 


16420& 

6462 

t*6449-30) 




6sd 


16501 & 

6344 

t»^6343-30) 




6sd 


167607) 


1*6140-80) 

6141-1 



lOsc 


16280&a 

6113 

-f* 61 10- 100 

6111-1 



6so 


16361 7«) 

6064 

1*6062-20) 

6061 4 



6sd 


164917«i 

6021 

1*6018-20) 

6018-4 



6sd 


1661 17)e 

6998 

+*6991-70) 




6sd 


16686& 

6973 

+*6971-20) 

6968-7 



6sd 


16742&6‘ 

6904 

+6904-70) 




2sd 


169317) 

6889 




Isc 


16976a 

6850 

+*6862-600 

6863-1 



lOsc 


17081 7)c 

6823 

+*6827-10) 

6827-3 



6.sd 


171677)« 


+6808 6O) 




2sd 


172117) 


+*6803-60) 




2sd 


172267) 

6774 

+*6779-6'3) 

6780-0 



6sc 


172977)6“ 

6744 




Isc 1 


17404a 

6638 

+*6634-30) 

6634-2 


(6634-3) 

lOsc 

r 

18064&6“ 

6518 

+66l8-6«« 

6618-7 


(6618-6) 

4sc 

r 

181167>o 

6490 




Isc 


18209a 


+6426- 2<-0 

6424-3 



6sc 


18 4-27 7)6 

4934 

+*4933-6<'0 

4933-3 


(4933-6) 

lOnc 

r 

202637)c 

4898 

-i-*4899-6<‘« 

4890-2 



8nc 


204047)6' 

4727 





Isc 


2n49a 

4690 





Iso 


21316a 

4553 

+*4663-60) 

4563-1 


(4663-1) 

lOnc 

r 

219547x7 

4524 

+*4624-60) 

4624-4 

4493-00) 


6sc 

2n 

220967)6' 
2226 D/ 




4488-00) 



2n 

2227667 




4433-00) 



2 

2266167 




4401-50) 



4 

2271367 




4361-00) 



8 

22 9 7667 




4332-00) 



4 

230 7667 




§t4326-0«» 



6 

2311467 




4323-00) 



6n 

2312667 




4290-60) 



6 

23 3 0067 




4282-60) 



10 

23 3 4 467 
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Barium — continued. 


I. Spark Spectrum 

II. Arc Spectrum 

Intensity 
and Character 

Osc, Freq. 

Huggins 

a 

Thal4n 

b 

Kix'chhoff 

c 

Lockyer 

d 

Liveing 
and Dewar 
e 

I. 

II. 

4174 

4130 

t4165-O0) 

t*4130-6C3) 


4264-00) 
4241-60) 
4239-00) 
4224-00) 
4165-60) 
4131-50) 
4130-50) 
4087-00) 
^4084-00) 
4081 00) 
3996-20) 
3995-00) 
3992-70) 
3937-20) 
J3934-70) 
3909-2 

3991-8 

3908-5 
3891-0 
3793-5 
3660-7 
3598-7 
3592-8 
3.579-1 
3544-0 
3524 5 
3499-2 
3419-3 
3375-6 
3354-8 
3347-7 
3.320-9 
3279-8 
3261-0 
3070-3 
2785-1 
2771-0 
27390 
2702-0 
2647-0 
2634-5 
2.596-7 
2542-7 
2347-0 
2335-0 
2304-6 

8nc 

lOnc 

6ia 

4 

4 

6 

8 

6 

10 

2n 

2n 

2ii 

6 

8 

4 

6 

lOr 

8 

10 

8 

23445^2 

2B5Gdd 

23583^2 

23667^^ 

24002&«! 

24198^ 

24203?/*;^ 

2446 

24479<'i; 

24497^ 

25016^2 

2B(md 

2Bimdc 1 

25Bddd 

26407^2 

2B575de 

25693d 

26353d 

27308d 

27779d 

27825d 

2793 Id 

28208d ! 

38364d 

285()9d 

29237d 

296 16d 

29799d 

2986 Id 

30103d 

30480 

30666 

32570 

35894 

36076 

3649 B 

37000 

37767 

37946 

38499 

39316 

42695 

42814 

43380 


4.1 **1 Observed in the Spark Specti-um of Barium Chloride solution by Lecoq de Boiahaudran -who uivos also 
the following lines 5506, 5457, 5385, 5349, 6312, <x6242, 5205, 5170, p5130, 5105, 5064, 4556 ’ ^ 

t Observed by Lockyer— the ‘indices’ attached to these numbers, and to those in the fourth column, denote 
the comparative ‘lengths’ of the lines as given by Lockyer. % See Iron. § See Strontium. 
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Beryllium. 

Kirchhoff. ‘ Abh. Berl. Akad.’ 1861. 

Thal6n, ‘ Nova Acta Soc. TJpsal (^I-) 1®6»- 

Corau ‘ Spectre Normal du Soleil, 1 axis, lool. 

Xockver, ‘ Proo. Roy. Soc.’ xxvii. 280. 

131 R • ‘ TsTn.ture 


188,3. 







I, Spark Spectrum 



Kirchhoff 

h 


4571-9 

4487-9 


Hartley 
3320 1 


3129-9 

2649-4 

2493-2 

2477-7 


Lockyer 

c 


3904-7 


11. 

Arc Spectrum 

Intensity 
and Character 

Oso. Freq. 

Cornu 

d 



21866rtsZ» 



22279«Z» 



26668(J 


8s 

.30108& 

3130-4 


31935fl5 

31301 


31938fZ 


lOn 

819390 


8s 

37733fl 


8s 

40096c 


8s 

40347c 


Bismuth- 


IdCxxfvffins, ‘ PMl- Trans,’ 1864, p. 139. ^ 

Mivscart, ‘ Ann. de I’Ecole Normale/ t ly. 

?:S'aS Dots mi S83 , . rroo. Boy. Soo.- ..i.- 308. 

lJa.rtloy and A. looey ' M. tons 


'll 

<x 


r»B 08 

or>T 1 
o i DO 
r> 1 

«or>T 

00:44: 
r>t)80 
007 3 
0 803 
0 81 O 
r>7 1 7 
oorio 
0 0 0 3 
oo:-48 


I. Spiu-k Spccirum 


Tluilt^it 

h 


6599-3 

6492-8 

"‘6129-2 

6056-7 

*6050-2 

6038-7 


5861-6 

5816-1 

*5716-6 

,5655-1 

*5553-1 


Iliii-lli-y 
and Adenej^ 
c 


n. 

intenaity 


Arc Spectrum 

and Cluu-actcr 

Osc. Frcq. 

Liveinjj; 



and Dewar 

I. 

II. 


d 







14684« 


4sd 


15147/^ 




15200« 


6sc 


15397/'; 


8nc 


16311/'; 


8no 


1 6506ft 


4.sd 


16523ft 


4sd 


1655 5ft 




mi" a. 




16740« 


8nc 


17055/!; 


6sd 


17189ft 


8nc 


17488ft 


4sd 


17678ft 


4sd 


18003ft 

' 


' 

18052^ 
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Bismu th — continued. 


I. spark Spectrum 

11. 

Arc Spectrum 

Intensity 
and Chax-acter 



Thal<^n 

Hartley 

Liveinjjf 


( 

Oac. Freq. 



and Adeney 

and Dewar 

I. 

n. 


a 

b 

c 

d 




6449 

6460'1 



8nc 


18343& 

6394 

5396-7 



4sd 


18524:Z» 

6367 






18661® 

6271 

*6270-1 



8nc 


18969& 

6208 

*6208-2 



lOno 


19I9r)& 

6] 99 

6201-2 



4nd 


192217> 

6144 

*5143-7 



lOnc 


194367> 

6124 

*6123-7 



lOnc 


19611 

6089 

5090-1 



2ad 


19640* 

6078 

6077-6 



4nd 


19689* 

4991 

4993-1 



lOsc 


20022* 

4970 

*4970-1 



2sd 


20114* 

4916 






20340® 

4907 

4905-1 



4sd 


203815 

4798 

4796-7 



4sd 


20842* 

4762 

4762-7 



2sd 


21034* 

4729 

4730-1 



2sd 


21133* 

4723 

t*4722-l 

■ 4724-6 

(4722-1) 

3sc 

r 

21166*0 

4706 

4705-1 

47070 


3sd 


2l2437>c 


4691-6 



4sd 


21308* 

4660 

4560-1 

4560-0 


7sd 


21923* 

4476 


4477-0 


3sd 


223 30o 

4389 


4391-0 


3sd 


227670 

4338 

4339-5 

4339-4 


6sd 


23037*0 

4329 

4327-5 

4328-7 


6sd 


23098*0 

4301 

*4302-0 

4301-5 


9b'-d 


23240*0 



4271-3 


7sd 


23406O 

4259 

*4259-6 

4259-2 


9sd 


23471 *0 

4120 

*4119-0 

4121-2 

(4119-0) 

7sc 


24264*0 

4080 

4084-5 

4079-0 


7sd 


24492*0 



3863-7 


7sd 


258740 



3848-5 


6sd 


25976c 



3845-4 


3sd 


259970 



3815-9 


3sd 


261990 



3810-6 


6sd 


262360 



3792-7 


9no 


263590 



3780-6 


6sd 


2()443o 



3757-0 


7sd 


26609O 



3732-7 


3sd 


2<)782o 



3711-0 


3sd 


269390 



3704-0 


6sd 


269900 



! ■ 3696-3 


9nd 


27054-0 



3684-5 


2sd 


271320 



3653-9 


7sd 


273600 



3647-4 


2sd 


274080 



3631-9 


3sd 


275260 



3613-8 


9nd 


276630 ^ 



3595-7 

3595-3 

7sc 


2780r>or/! | 



3541-5 


7sd 


282280 



3527-9 


5sd 


283370 ' 



3517-9 


2nd 


284170 



3510-6 

3510-4 

7sc 


28478orZ 



3485-0 


7nd 


286850 



3473-0 


7nd 


287840 
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Bismuth — cmvtirmed. 



I. Spark 
Spectrum 

II. Arc 
Spectrum 

Intensity 

and 

Character 

Isc. Freq. 

I. Spark 
Spectrum 


Hartley 
and Adeney 
c I 

Liveing 
and Dewar 
d 

I. 

II. 

Hartley 
and Adeney 
c 


3454-8 

3460-7 

3430-9 

3396-7 

3393-2 

3381-9 

3316-3 

3297-9 

3287-4 

§3279-9 

3255-4 

3236-8 

3187-7 

8170-0 

3160-0 

3130-8 

3114-8 

3110-4 

3075-7 

3067-1 

3041-3 

3038-0 

3034-5 

3023-8 

3009-0 

3001-2 

2992-2 

2988-1 

2982-9 

2973-4 

2968-9 

2951-0 

2942-4 

2937-5 

2931-4 

2923-2 

2917-5 

2897-2 

2862-5 

2854-8 

2846-1 

§2840-1 

2832-8 

2822-2 

2816-3 

2808-4 

2805-4 

2802-6 

2798-0 

2784-0 

112779-3 

2773-5 

2772-5 

3396-2 

3066-0 

3023-5 

3000-0 

2996-0 

2937-4 

2897-0 

2862-0 

2810-0 

2799-0 

2780-0 

3sd 
7sd 
7sd 
7sc 
3nd 
3sd 
2sd 
3sd 
3iid 
3so 
2nd 
3sd 
2nd 
2sd 
2sd 
2sd 
7nd 
3sd 
6sc 
lOb’-c 
3sd 
7sd 
7sc 
lOsc 
3nd 
2sd 
7sc 
8sc 
3sc 
26jd 
2sd 
3nd 
2sd 
lOsc 
3sd 
2sd 
3.sd 
lOsc 
5sc 
9nd 
5sd 
3sd 
2sd 
5sd 
6sd 
7 sc 
2Hd 
7 sg 
3.SC 
7sd 
8sc 
3sd 
3sd 

lOr 

28937c 

28971c 

29138c 

29434c 

29462c 

29560c 

30154c 

30313c 

30410c 

30479c 

30718c 

30885c 

31360c 

31636c 

31636c 

31930e 

32094c 

32140c 

32603c 

3260 Ic/i 

32871c 

32907c 

32945c 

33063ctZ 

33224c 

33317c«« 

33389c(:? 

33466c 

33514c 

33621c 

33672c 

33876c 

33975c 

34033c<<! 

34103c 

34199c 

34265c 

34507crZ 

34927cd 

35018c 

35125c 

35199c 

35290c 

35422c 

35496c 

35586c/'^ 

35634c 

35671c 

35722£v/. 

35908 

35965<v7. 

360I-6C 

30057c 

2766- 3 

2767- 3 
2746-0 
2733-2 
2729-3 
2727-1 
2713-1 
2696-6 
2693-2 
2679-5 
2676-6 
2663-6 

$2651-8 

2641-4 

2628-3 

2627-0 

2583-5 

2581-5 

2576-5 

§2543-3 

‘2631-9 

§2629-7 

2523-5 

2514-3 

2603-9 

2500-6 

2499-1 

2489-1 

$2479-1 

2447-2 

2437-6 

2429-3 

2414-8 

2412-7 

2400-7 

2378-0 

2368-0 

2347-0 

2331-8 

2327-0 

2326-4 

2331-7 

2317-4 

2313-7 

2310-5 

2301-3 

2297-6 

2294-1 

2291-6 

2281-0 

2276-9 

1 2-252-5 


II. Arc 
Spectrum 

Intensity 

and 

Character 

Osc. Freq. 

Liveing* 
and Dewar 
d 

I. 

II. 


7sd 


36138c 


2sd 


36266c 


3sd 


36405c 


2sd 


36675c 

2730-0 

7sc 


36625c<'2 


2sd 


36658c 


3nd 


36847c 


7sc 


37086c 


2nd 


37120c 


3nd 


37309c . 


2nd 


37350c 


Ind 


37543c 


7sd 


37699c 


2nd 


37847c 


3sd 


38034c 


7sc 


38065c 

2693-0 



38563£^ 


Isd 


38686c 


3sc 


38725c 


3nd 


38815c 


3nd 


39307c 


3nd 


3948,3c 


3sd 


39518c 

2524-0 

7sc 


39612c£2 

2615-4 

3sc 


39752c£2 


3nd 


39925c 


2sd 


39978c 


2sc 


40002c 


3nc 


40161c 


3sd 


40471c 

2448-0 

3sc 


40843c£2 

2435-6 

3sd 


41029c£2 

2431-0 

2sc 


41135c£2 


9nd 


41397c 


2sd ’ 


41434c 

2400-8 

7s c 

10 

4164 Ici'/ 


2nd 


42038c 


7sc 


42214c 


2nd 


42595c 


2sd 


42872c 


2b'-d 


42961c 


2sd 


42990c 


3sd 


43059c 


2sd 


43139e 


2nd 


43208c 


2nc 


4.3268c 


3sc 


43440c 


3sc 


43510c 


3 sc 


43576c 


Ind 


43622c 


2sd 


43825c 

2277-0 

7sc 

4r 

43902crf 


I 2nd 


44379c 


a 


18 


continued. 


I. Spark 
Spectrum 

Intensity 
and Character 

Osc. Freq. 

I. Spark 
Spectrum 

Intensity 
and Character 

Osc. Freq. 

Hartley 
and Adeney 
c 

I. 

II. 

Hartley 
and Adeney 
c 

I. 

II. 

2250-6 

3sd 


44419d 

2176-6 

Ind 


46928c 

2247-0 

3sd 


44490d 

2168-6 

2nd 


46100c 

/ 2231 -4 

9nc 


44801c 

2144-3 

3nd 


46620c 

\ 2229-1 

9nc 


44845c 

2133-8 

3nc 


46849c 

2214-8 

7sc 


46137c 

2109-8 

3nc 


47382c 

2203-3 

7nc 


46372c 

2070-2 

2nd 


48288c 

2190-4 

2nc 


46639c 

2068-2 

2nc 


48670c 

2187-0 

7no 


46710c 






* Observed also by Lecoq. lie Boisbaudran in the Spark Spectrum of Bismuth Chloride solution, 
t 4721 Mascart. % See Antimony. § See Tellurium. l| See Arsenic. 

Note.— B ecquerel has observed infra-red lines in the Arc Spectrum of Bismuth at 9730, 8370, 8260, and 7710, 


Boron. 


Troost and Hantefeuille, ‘ Gompt. Rend..’ Ixxiii. 620. 
Salet, ‘ Ann. de Chim. et de Phys.’ (4), xxviii. 69. 
Hartley, ‘ Proc. Roy. Soc.’ xxxv. 301, 1883. 


Spark Spectrum 

Intensity and Character 

Osc. Freq. 

Plaitley 

3460-1 


28976 

24970 


40036 

2496-2 


40048 


Bromine. 

Plucker, ‘ Pogg. Ann.’ cvii. 627, 1859. 

Plucker and Hittorf, ‘ Phil. Trans.’ civ. 24, 1866. 
Salet, ‘ Ann. de Chim. et de Phys.’ (4), xxviii. 26. 
Ciamician, ‘Wien. Ber.’ Ixxviii. (II,) 874, 1878. 


Line Spectrum 

Intensity 

and 

Character 

Osc. Freq. 

Line Specti-um 

Intensity 

and 

Character 

Oac. Freq 

Salet 

a 

PlUcker 
and Hittorf 
b 

Salet 

a 

Plucker 
and Hittorf 
h 

6990 


6 

14302« 


6131 

2 

16306* 


6862 

6 

14569* 


6128 

2 

16314* 

6630 

6628 

6 

16081c;* 

5880 

6868 

6 

17019^7* 

6580 

6676 

6 

15198<t* 

•y6840* 

6827 

10 

17137rt* 

6556 

6555 

6 

15251«* 


5824 

2 

17166* 

a6356 

6357 . 

10 

15727«* 


6792 

1 

17260* 

36165 

6168 

10 

16225c;* 


6739 

2 

17419* 


^ 6161 

2 

16253* 

55720 

6722 

6 

17474CS* 
















Bromine — contained. 


Salet 


e6600' 


f S616 
^ 6500 
L6496 
J6460 

1^6425 


r6336 

6310 

6276 

6266 

6240 


6186 

L6166 


7j6060 


ectrum 

Intensity 

and 

Character 

)sc. Freq. 

Line Spectrum 

Intensity 

and 

Character 

Dsc. Freq. 

Pliicker 
and Hittorf ^ 
b ’ 

Salet 

a 


6712 

2 

17602& 


4990 

6 

200345 

6696 

6 

17661& 


4982 

1 

200665 

6662 

2 

17666& 


4960 

2 

201665 

6626 

2 

17769& 


4946 

2 

202165 

6622 

2 

17782& 

04930 

4932 

8 

202745 

6698 

10 

17866<*& 


4924 

2 

203025 

6666 

1 

179615 


4868 

1 

206365 

6652 

1 

180065 


4862 

2 

206045 

6616 

8 

18127«5 


4847 

1 

206265 

6602 

8 

l^n'iab 

f 4816 

4818 

8 

20766a5 

6492 

8 

18198«5 

MS 


4807 

2 

207975 

6446 

10 

18350a5 

L4786 

4787 

10 

20888fl;5 

6436 

10 

183905 


4778 

2 

209235 

6428 

1 

18422^5 


4771 

6 

209645 

6422 

8 

184385 


4746 

1 

210645 

6391 

1 

186445 


4736 

1 

211095 

6383 

1 

186715 


4730 

1 

211355 

6326 

10 

18754^5 

4720 

4721 

4 

21178a5 

6299 

1 

188665 

^4706 

4706 

10 

2 1245a 5 

6292 

10 

18859«5 


4696 

2 

212935 

6263 

8 

18973^5 

4676 

4680 

10 

21373a5 

6260 

8 

19016«5' 


4676 

1 

213805 

6226 

.10 

19106«5 


4644 

1 

216265 

6220 

1 

191625 

4620 

4626 

10 

21627a5 

6216 

2 

191665 

4642 

4543 

4 

22008i*5 

6187 

1 

192735 

4486 


6 

22290a 

5180 

2 

192995 

■7r4367 

4366 

10 

22897a5 

6168 

10 

19312a5 

1 

"4287 

4288 

2n 

23317a5 

6160 

8 

19384^5 

J 

4230 

4241 

In 

23 603a 5 

6122 

2 

195185 

■I 


4228 

2 

236465 

6106 

2 

195795 


1 4180 

4198 

In 

23866a5 

6092 

4 

196335 


4181 

1 

239115 

6064 

6 

19769a5 


4142 

1 

241425 

6036 

6 

198695 

p3980 



26118a 

6010 

6 

199645 






^ Double. 




20 


Cadmium. 

KirchhofE, ‘ Abh. Berl. Akad.’ 1861. 

Mascart, ‘ Annales de TEcole Normale,’ iv. 1866. 

Thal6u, ‘ Nova Acta Soc. TJpsal ’ (III.) vi. 1868. 

Lockyer, ‘ Phil. Trans.’ clxiii. 369, 1873. 

Cornu, ‘J. de Phys.’ x. 426 ; ‘ Arcliives des Sciences de Geneve,’ July 16, 1879. 
^xveang and Dewax, ‘ Proc. Roy, Soc.’ xxix. 482, 1879. 

Hartley and Adeuey, ‘ Phil. Trans.’ clxxv. 98, 1883. 


I. Spark Spectrum 


ThaWn 


a 


’^116466-3^) 

*11 §6438-3^2) 

■ 6066-7C13 
6003-7(1) 
6957-70) 
6913-10) 
5790-10) 
5687-10) 
6489-10) 
5471-20) 
’^11 §5378-20) 

*i| § 5337 - 7 ®^ 
* 115304 - 60 ) 
*11 § 6 153 - 20 ) 
*I|-i-§ 5085 -lC<t) 
*|lt|4799-10) 
*llt§‘t677-0O) 
*||§ 4415 - 60 ) 


Kirchhoff 

b 


*6727-0 

6466-1 

6438-6 


5378-8 

6337-6 


5084-3 

4799-7 

4677-6 
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Cadmium — omitimoed. 
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I. Spark Spectrum 
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O ADM lUM — continued. 






I. Spark Spectrum 
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> 3 ^ also "by Hug-jjins. 

by Lecoq do Boisbaudraxi in the Flame Spectrum of Cadmium Chloride and Bromide, 
>e^^'^'t>tedly an air-line. See * Air ’ ; Thaldn 3995, Hartley and Adeney 3994*5. 

by Lecoq de Boisbaudran in the Spark Spectrum of Cadmium Chloride solution- 
is also by Lockyer in the Spectrum of the Spark between metallic poles : the * indices’ attached 

3 trto.l^^*^bers denote the relative ‘ lengths ’ of the lines. 

doubtful. See Aluminium. tt See Thallium. %% See Copper. 
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•|' ProbabJy due to liitliium. — Liveing and Dewar, J’roc. Roy. Soc. ^ 
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Calcium, 
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Calcium — contimied. 


I. Spark Spectrum 
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Becquerel has otsened infra-red hands from 8880 to 8830 and from 87 60 to 8580 in the 
Arc Spectrum of Calcmm. 

^ Observed by Lecoq de Boisbfiudran in the Spark Spectrum of Calcium Chloride solution, 
t The iiumbei’s attached as ‘ indices ’ iu this column denote the comparative ‘ lengths ’ of the linos. 

1 4236 Mascart. § Origia doubtful -probably Iron lines. | Compare Titanium, 

w Compare Chromium, ft See Strontium. 
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Cabbon — continued. 
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Car bon — eontimved. 
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APJPJSJS-JDIX TO C APB ON. 

BAND SPECTRUM. 

The followinf? detailed and accurate measurements of the separate lines constituting 
the brighter bands of this spectrum have been made by Fievez, ‘ M6m. de I’Acad. roy. do 
Belgique,’ xlvii. 1886. The source of light was the incandescent vapour existing between 
the carbon poles of a powerful electric light. ^ 
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Caebon — contimied. 
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Carbon — emifAouml. 
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5140-8 

6140-3 

5139-8 

5139-4 

5139-1 

5138-8 

5138-4 

5137-9 

5137-4 

5137-2 

5136-8 

5136-3 

5136-0 

5136-6 

5136-3 

6136-0 

6134-7 

5134-2 

6133-8 

5133-5 

5133-1 

5132-8 

5132-4 

5132-0 

5131-7 

5131-3 

6131-0 

5130-6 

5130-2 

5130-0 

5129-6 


Intensity 


10 

5 

6 
6 

10 

5 

5 

5 

10 

6 

5 

6 

10 

5 

4 

6 

10 

5 

6 
6 

10 

6 

6 

6 

10 

2 

5 

5 

6 

10 

2 

5 

5 

5 

10 

2 

5 

6 
5 

10 

2 

5 

5 

5 

10 

2 

5 

5 

5 

10 

3 

5 

5 

ft 


Osc. Freq. 


19408 

19409 

19410 

19411 

19412 
19414 

19416 

19417 

19418 
19420 
19422 
19424 
19426 
19428 
19430 

19432 

19433 
19436 

19438 

19439 
19441 
19443 
19445 

19447 

19448 
19460 
19462 

19453 

19454 
19466 

19468 

19469 
19460 
19462 
19464 
19466 

19466 

19467 

19469 

19470 

19472 

19473 

19474 

1 9476 

19477 

19478 

19480 

19481 

19483 

19484 

19485 

19487 

19488 

19489 
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Carbon — omitimied. 


"W ave Liength. 


Gi-een Band 


Intensity 


10 
10 
10 
10 \ 
10 / 
6 

10 

10 

6 

10 

6 

10 

10 

6 

10 

5 

10 

10 

5 

6 

10 

6 

10 

5 

10 

6 

10 

10 

10 

10 

5 

10 

4 

6 

10 

6 

5 

10 

5 

6 

10 

6 

6 

10 

6 

6 

10 

5 

5 

10 

10 

10 

10 

6 
6 


Osc- Freq. 


19490 

19492 

19493 

19495 

19497 

19498 
19500 
19503 
19505 
19507 

19509 

19510 
19514 
19516 
19518 
19522 
19528 
19530 
19533 
19535 
19537 
19540 
■19542 
19545 
19547 
19550 
19555 
19560 
19565 
19567 
19569 
19571 
19573 

19575 

19576 

19578 

19579 
19581 

19583 

19584 

19587 

19588 
19590 
19592 
19595 
19597 
19599 
19601 
19604 
19610 
19616 
19621 
19623 
19625 


6129-2 
5128-7 
6128-5 
5128-1 
6127-9 
6127-5 
6127-1 
6126-7 
6126-0 
5125-3 
6125-0 
6124-2 
6124-0 
6123-0 
5122-6 
6122-0 
6121-0 
5119-3 
511S-7 
6118-1 
6117-6 
6117-0 
6116-3 
6115-6 
6115-0 
61] 4-3 
5113-6 
5112-4 
5111-1 
5109-6 
5109-2 
5108-5 
5108-1 
5107-6 
5107-1 
5106-8 
5106-4 
5106-0 
5105-5 
5105-0 
6104-6 
6104-1 
6103-7 
6103-1 
6102-6 
5101-9 
5101-4 
5100-9 
6100-2 
5099-6 
5097-9 
5096-4 
5095-0 
6094-5 
^ 094-1 


Green Band 

Wave Length 

1 I ntcnaity 

1 Osc. Freq. 

5093-7 

10 

19626 

5092-1 

10 

1 9633 

6090-6 

10 

1 9638 

5090-1 

5 

19610 

5089-7 

5 

1 9(M2 

6089-2 

10 

19644 

6088-9 

5 

19645 

5088-4 

5 

19647 

6088-0 

10 

1 9648 

6086-9 

10 

19653 

6086-7 

10 

19664 

6086-2 

6 

19655 

6085-8 

5 

19()57 

6085-2 

10 

19(559 

5084-8 

5 

19661 

6084-3 

5 

19663 

6083-9 

10 

19(;(54 

5082-6 

10 

19669 

6082-3 

10 

19670 

6080-9 

10 

19676 


Bine Band 


4736-4 

10 

21111 

4734-9 

10 

21113 

4734-5 

10 

21115 

4734-1 

10 

21117 

4733-8 

10 

21118 

4733-4 

10 

21120 

4732-9 

10 

21122 

4732-4 

10 

21125 

4731-.9 

10 

21127 

4731-4 

10 

21129 

4731-0 

10 

21131 

4730-6 

10 

21133 

4730-2 

10 

21134 

4729-8 

10 

21 1 3.6 

4729-6 

10 

21137 

4728-8 

10 

21141 

4728-0 

10 

21 1 44 

4727-2 

10 

21148 

4726-2 

10 

21152 

4726-3 

10 

21156 

4724-2 

10 

21162 

4723-2 

10 

21166 

4722-1 

10 

21171 

4721-1 

10 

21176 

4720-1 

10 

21180 

4719-1 

10 

21184 

4718-2 

10 

21188 

4717-3 

10 

21192 

4716-4 

10 

21196 

4715-6 

10 

21200 

4714-7 

10 

21204 

4713-8 

10 

.21208 

^ 4713-5 

10 

21209 
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Carbon — continibed. 


Blue Band 

Blue Band 

Wave Length 

Intensity 

Osc. Freq. 

Wave Length 

Intensity 

Osc. Preq. 

4713-0 

5 

21212 

4678-9 

10 

21366 

4712-2 

10 

21215 

4678-6 

10 

21368 

4712-0 

5 

21216 

4677-9 

5 

21371 

4711-0 

5 

21221 

4677-3 

5 

21373 

4710-7 

10 

21222 

4676-7 

10 

21376 

4710-3 

5 

21224 

4676-2 

5 

21378 

4709-1 

10 

21229 

4675-4 

5 

21382 

4708-8 

5 

21231 

4674-9 

10 

21384 

4708-0 

6 

21234 

4674-1 

10 

21388 

4707-6 

10 

21236 

4673-2 

10 

21392 

4707-0 

5 

21239 

4672-9 

10 

21394 

4706-3 

10 

21242 

4672-2 

10 

21397 

4706-0 

10 

21243 

4671-9 

10 

21398 

4705-0 

5 

21248 

4670-9 

10 

21403 

4704-1 

10 

21252 

4670-5 

10 

21405 

4703-9 

10 

21253 

4670-1 

10 

21406 

4702-0 

10 

21261 

4669-5 

10 

21409 

4701-1 

5 

21265 

4668-9 

10 

21411 

4700-2 

10 

21269 

4668-3 

10 

21415 

4699-4 

6 

21273 

4667-7 

10 

21417 

4698-8 

10 

21276 

4666-8 

10 

21422 

4698-5 

10 

21277 

4666-0 

10 

21425 

4697-3 

10 

21282 

4665-6 

10 

21427 

4696-5 

10 

21286 

4664-7 

10 

21431 

4696-2 

10 

21287 

4663-5 

10 

21437 

4:695-5 

5 

21291 

4663-2 

10 

21438 

4694-8 

10 

21294 

4662-1 . 

10 

21443 

4694-4 

10 

21296 

4661-8 

5 

21445 

4693-2 

10 

21301 

4660-8 

5 

2144-9 

4692-1 

10 

21306 

4660-4 

10 

21451 

4691-9 

10 

21307 

4659-9 

5 

21454 

4690-8 

5 

21312 

4659-6 

5 

21455 

4690-2 

10 

21315 

4659-0 

10 

21457 

4689-9 

10 

21316 

4658-0 

10 

21462 

4688-9 

10 

21321 

4657-0 

10 

21467 

4687-1 

10 

21329 

4656-2 

10 

21470 

4686-8 

10 

21330 

4655-9 

10 

21472 

4685-3 

10 

21337 

4655-3 

5 

21474 

4684-1 

10 

21342 

4654-3 

5 

21479 

4683-8 

10 

21344 

4653-7 

10 

'21482 

4682-3 

10 

21351 

4652-8 

10 

21486 

4681-6 

10 

21354 

4652-0 

5 

21490 

4681-1 

10 

21356 

4651-4 

10 

21492 

4680-1 

10 

21361 

4651-1 

10 

21493 


»2 





Ceeixjm. 


Elirclihoff, ‘ Abli. Berl. Akad.’ 1861. 

ThalSn, ‘Nova Acta Soc. TJpsal ’ (III.) vol. vi., 

Bnnsen, ‘ Pogg, Ann.’ civ. 366. 

Lockyer, ‘Proc. Eoy. Soc.’ xxvii. 280. ‘ Pliil. Trans.’ 1881, pt. iii. 


I. Spark Spectrum 

Intensity 

and 

Character 

Osc. Fraq. 

I. Spark Spectrum 

Intensity 

and 

Character 

Osc. Freq. 

Kirchhotf 

Thaldu 

b 

Kirchhotf 

a 

Tlial(fn 

h 


5654-1 

2 sd 

17681& 

4561-8 

4662-1 

lOsc 

219Ma7; 

5636-3 


Isc 

17737^& 

4560-6 

4560-6 

8 nc 

2l920a7; 


6600-2 

2 sd 

17861?; 

4639-1 

4639-6 

811 c 

2202 :iai 

6563-5 

6564-2 

2 sd 

17968«5 

4527-4 

4627-6 

8 nc 

2208 la?; 

6565-1 



17996;e 

4526-5 

4626-6 

lOnd 

22086a.7; 


6511-2 

8 sc 

18140& 

4523-1 

4623-1 

8 s c 

221 () 2 a/; 

6471-8 

6472-2 

6 sd 

18269^7; 


4486-1 

2 sd 

22 2 867; 

6466-8 

6467-2 

4sd 

18286«& 


4482-6 

2 sd 

223027; 

6463-5 

6463-2 

2 sd 

18299«7; 


4479-1 

2 sd 

223197; 

6409-9 

5408-7 

8 sc 

18481«5 

4471-2 

4471-6 

8 nc 

223r)3aA 

6392-4 

6392-7 

8 sc 

18639a?; 


4467-1 

2 sc 

223797; 

6352-6 

6362-2 

lOsc 

18678a7; 


4462-5 

2 sc 

224027; 

6330-0 

5330-2 

6 sd 

18756a& 

4460-6 

4469-6 

lOnc 

22413a7; 

6273-4 

6273-2 

lOsc 

18958a?i 


4448-6 

6 nc 

224.777; 

6230-6 


In 

19113a 


. 4443-6 

Gse 

22-l:987; 

6229-5 


3s 

19117a 


4428-1 

8 sc 

226767; 

5191-0 

6190-7 

4sd 

19259a5 


4419-1 

8 sc 

226227; 

6186-4 

5187-2 

6 sd 

19274a^ 


4410-1 

2 sd 

226697; 


6161-2 

2 sd 

193707; 


4398-1 

2 sd 

227307; 

6146-6 


Isc 

1942.5a 

4390-3 

4391-5 

8 sc 

22768a7; 

5116-1 


Isc 

19546a 

4385-2 

4386-5 

8 sc 

22797a7; 

6078-9 

5079-1 

6 sc 

19r>83a5 

4381-9 

4382-0 

8 sc 

22814a7; 

6076-3 1 

5072-2 

4sd 

1970.3a7> 


4366-0 

2 sd 

229037; 

4970-7 

4970-2 

2 sd 

2011.3a& 


4296-0 

lOnc 

232707; 

4882-1 ' 


Is 

20477a 


4289-0 

lOnc 

233087; 

4735-3 


Is 

21112a 


4185-5 

6nd 

238867; 

4712-8 

4713-6 

8nc 

21211a7; ’ 


4166-0 

4nd 

2-10037; 

4627-5 

4628-2 

lOse 

21602aZ> 


4149-0 

4nd 

240967; 


4624-2 

2sd 

216197; 


4136*5 

4sd 

241687; 

4594-0 

4605-7 

2sd 

21706& 


4132-5 

4sd 

241917; 

4694-1 

6 sc 

2ir60a& 

Lookyer 

4127-0 

2sd 

242247; 


4582*6 

2sd 

218157; 


4124-0 

2sd 

242417; 


4578-6 

2sd 

21834J 

4012-0 



24312a 

4572-5 

4572-6 

lOsc 

21863a& 

3928-7 



2r)446a 


4564-6 

2sd 

219017; 






Lockyer has observed the following lines in the Arc Spectrum, of Cerium between tin 
wave lengths 4000 and 3900 :~3998*7, 3997-3, 3993-2, 3992-4, 3991-7, 3991-0, 3984-0, 3980-0 
3977-8, 3974-3, 3971-5, 3971-2, 3966-6, 3962*1, 3959-8, 3955-0, 3951-6, 3941*8, 3941*4, 3939-2 
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Chlorine. 

Van der Willigen, ‘ Pogg. Ann.’ cvi. p. 624, 1859. 

Pltlcker, ‘ Pogg. Ann.’ cvii. p. 528, 1869. 

Pliicker and Hittorf, ‘ Phil. Trans.’ civ. p. 24, 1866. 

Ditte, ‘Compt. Rend.’ Ixxiii. 622. 

Angstrom, ‘ Compt. Rend.’ Ixxiii. 369. 

Thalen, ‘Kongl. Bvenska Vetenskaps-Akademiens Handlingar,’ xii. No. 4, p. 8. 
Plasselberg, ‘ Bull. Acad. St. Petersb.’ xxviii. 405. 

Salet, ‘ Ann. OMm. Phys.’ (4) xxviii. p. 24, 1873. 

Ciamician, ‘ Wien. Ber.’ Ixxviii. (II.) p. 872, 1878. 



Spark 

Spectrum 


Intensity 






Osc. Freq. 

Salet 

Pliicker 

Thalen 

Husselberg 

and Gliaracter 

a 

b 

c 

d 




0758-8 



2 

14791 & 


6711-1 



2 

14896Z> 

0670 

f 6681-4 
\6()57-l 



2 

2 

14962& 

15017Z» 

6110 

6093-4 



8 

164067» 


6937-6 



1 

16837Z» 


5930-5 



1 

16857& 


5786-4 




17430& 


6714-0 



2 

17496& 


6681-1 



2 

17697& 


6()()1)‘0 



2 

176347> 


6035-1 



2 

17741& 


5590-2 

6593*6 


2 

178726* 


5572 4 



2 

17940& ■ 


55 3 0-4 



2 

18057& 


6529*3 

5527*7 


2 

18085O 

54(50 

(646 0-1) 

6465*5 

5456*7 

7 

183236*«{ 

5445 

(6443*5) 

5443*5 

5443-6 

8 

183656*rZ 

5420 

(6123-5) 

5423-0 

5424-0 

9 

ia4336Y/ 

5390 

(6391-9) 

6391*5 

6392-4 

9 

185416Y7 


6362*1 

6366*0 


2 

186696* 


6332-7 

6332*0 


2 

18749c 



6312-5 


1 

18818c 


6284-3 

6286-0 

5284*7 

3 

18915c^i 

5215 

(6219-9) 

f 6220*0 

f 5219-8 

8 

19152crf 


(6210-3) 

6194*0 

\ 62 16*6 

\ 6216-2 

10 

191(J6c^i 


6205*5 


1 

19205c 


6190*1 

5188*0 

6188-8 

2 

192(i86Y7 


6177*1 

5174-0 


2 

19322c 


61 74*7 

6172*0 

6172-2 

2 

19329CC!: 


5168-0 

6 160*0 

5160*8 

2 

19373cri 


5162*8 

5142-0 


2 

19442c 


51 24*2 

6112*0 

6112-8 

2 

1955.6cr/ 


6 1 06 2 

5102*7 

5102-4 

6 

19592c«J 

5097 

6101*2 

5098*2 

5098*2 

6 

19609cflJ 

5075 

6082*2 

5077*0 

6077*6 

8 

19G90cr^ 


6071 5 



1 

19712* 


5049*2 



1 

197997.> 



5030*6 


1 

19873c 



5020*6 


1 

19912c 


6009*2 

6006*2 



2 

2 

19967Z» 

I9973Z> 

5()0() 

4998*7 

4994*0 

4997*7 

6 

2001 2cf^ 

4975 

4973*1 

4967*5 

4972*4 

3 

20n6c^^ 


4947*8 

4941*0 

4945*3 

2 

20225cc! 
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Cn-LO^m^—contimed. 


Spark Spectrum 


Salet 

a 


4920 

f4903 

14895 

4820 

4810 

4796 

4786 

4770 


4740 


4676 


4362 

4316 


4260 

4130 


PlUeker 

b 

Thal^n 

c 

4941-6 

4935-0 . 

4932-7 


(4924-4) 

4923-6 

(4917-8) 

4916-6 

(4900-0) 

/4903-2 
(4896 6 

(4818-7) 

4817-7 

(4809-7) 

4809-7 

(4793-4) 

4793-0 

4782-3 


4778-6 

4779-5 

4773-6 

4773-5 

4768-6 

4768-0 

4767-3 


4753-1 


4736-6 

4739-0 

4700-0 

4704-6 


4698-0 


4660-0 


f 4648-0 

4641-2 

4640-0 


14638-0 

4627-3 


4606-2 

4608-0 

4696-1 

4696-0 

4689-8 

4690-5 

4681-8 


4671-4 


4565-7 


4645-2 


4536-1 


4625-1 

4527-0 

■ 4604-8 


4496-6 


4489 6 1 


4346-6 


4338-8 


4313-1 


4296-0 


4282-1 


4278-3 


4259-3 



Hasselberg 

d 


4937-9 

4926-3 
4917-2 
/ 4904-4 
\4896-9 
4819-8 
4809-7 
4793-9 

4780-8 

4769-0 

4789-7 


Angstrom 
4647, 4630. 


ntensity 

Charaker 

Osc. Preq. 

2 

202rAcd 

2 

20267& 

6 

2030l6Y^ 

6 

203316*^ 

7 

203866V^ 

7 

20418tf^^ 

30 

20746tY^ 

10 

2Q78Bed 

10 

20866c('j{ ; 

2 

20904& 

6 

209146Y^ 

2 

20M2bo 

4 

20mod 

6 

2Qd70b 

2 

210‘m 

6n 

21(mod 

3 

21 2506- 

1 

212796* 

2 

214536* 

4 

21608c 

4 

2154:6c 

4 

21564c 

2 

216045 ! 

1 

21(>966* 

2 

217516* 

2b 

21777c 

1 

218195 

1 

218685 

1 

218965 

1 

219945 

1 

220395 

2 

220865 

1 

22 1925 

1 

222325 

1 

222675 

8n 

230005 

2 

230425 

4n 

231785 

2 

232765 

1 

233465 

1 

233675 

3b 

234715 

2n 

242065 


gives lines of Chlorine at 6460, 6399, 6213, 1940, 4896, 4830, 4808^^3, 
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Oheomium. 

KircliliofE, ‘ Abh. Berl. Akad,’ 1861. 

Huggins, ‘Phil. Trans.’ 1864, p. 139. 

Thalen, ‘Nova Acta Soc. TJpsal ’ vi. 

Angstrom, ‘ Eecherches sur le Spectre solaire,’ 1868. 
Lecoq de IBoisbaudran, ‘ Spectres Lumineux,’ Paris, 1874. 
Lockyer, ‘ Phil. Trans.’ 1881, pt. iii. 

Liveing and Dewar, ‘ Proc. Roy. Soc.’ No. 214, 1881. 


I. Spark Spectrum 

II, Arc Spectrum 

Intensity 
and Character 

Osc. Preq. 

Huggins 

a 

Thal4n 

b 

ICirchhoff 

c 

o 

Angstrom 
and Tlialen 
d 

Liveing 
and Dewar 
e 

I. 

II. 

6659 





1 


16013a 

6499 





1 


16382a 

6461 





1 


16473a 

6436 





1 


16633a 

6167 





1 


16237a 

6116 





2 


16346a 

6100 





1 


16389a 

5790 





1 


17269a 

6784 





1 


17284a 

-5780 





1 


17293a 

5638 





1 


17731a 

6605 





1 


17836a 

541 1 

*5409-1 

5408-9 

6409-1 


8sc 


18482&fl 

6346 

6342-6 




2sd 


187127> 

6342 

*5341-1 




2sd 


18717S 

6321 

*5318-1 




2sd 


18798& 


5313-1 




2sd 


18816& 

K o (1 r 

/ *5296-7 




2sd 


18874& 

i) 

\ 6296-2 




2sd 


188765 

5274 

*5274-4 




4sd 


189645 

5265 





Isc 


189885 

5264 

*5263-6 




4sd 


189935 

6262 

5254-1 




4sd 


190275 

6246 

5246-6 




4sd 


190665 

5236 





1 


19093a 

5224 





1 


19137a 

5207 

*5207-8 

5207-6 

$5207-8 

(5207-8) 

lOsc 

r 

191975c 

5203 

*5206-4 

5205-4 

5206-4 

(5206-4) 

lOsc 

r 

192025 

5202 

*5203-9 

6203-9 

5203-9 

(5203-9) 

lOsc 

r 

192115c 

5162 





2 


I94()4a 

5104 





1 


19687a 

4921 

4924-1 




4sd 


203035 

4886 





1 


20460a 

4876 





1 


20503a 

4871 





1 


20624:a 

4862 





1 


20662a 

4829 





1 


20702a 

4824 





2 


20724a 

4788 





1 


20879a 

4766 





1 


21020a 

4753 





1 


21033a 

4738 





1 


21100a 

4730 





1 


21135a 

4718 





1 


21189a 

4652 

4664-0 


46640 


4sd 


214855 

4648 




4650*5 

1 


21497c 
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CHEomuM — continued,. 


I- Spark Spectrum 


Hugging 

a 


4646' 

4631 

4616 

4600 

4587 

4559 

4546 

4541 

4536 

4529 

4524 

4497 


4360 

4343 

4341 

4337 

4289 

4274 

4255 

4227 

4216 


Thal<?n 

h 


*4646-6 


4495'3 

4381-9 

4369-2 

43591 

4351-8 

*4344-4 

4338-2 

4337-5 

4336-8 

*4289-4 

*4274-6 

*4253-9 


I>onble. 


3992-1 

3991-0 

3989-2 

3983-6 

39S3-2 

3975-5 

3968-8 

3967-8 

3962-7 

3940-5 

3927-8 

3920-1 

3918-3 

3915-6 

3908-2 


II. Arc Spectrum 

0 

AngstrSm 

Liveing 

and Thal4r 

and Dewar 

d 

e 

4:646-5 

S 3 

(4646-4) 

4495-3 

4381-9 

4369-2 

4359-1 

4351-8 

4344-4 

4338-2 

4337-5 

4336-8 

4289-4 

(4289-4) 

4274-6 ’ 

(4274-6) 

4253-9 

(4263-9) 


(3606 
< 3593 

13578 

+3446 

3217? 

n f.l'i/a 0 j 

f 2799-8 

2797 

12794 

2779-6 


Intensity 
and Character 


1. 


4sd 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

4s d 
4sd 
4sd 
4sd 
8sc 
8sc 
8sc 
8sd 
6sd 
lose 
lose 
lose 


II. 


r 

r 

r 


r 

r 

r 

r 

r 

r 

r 

r 

r 


Osc. Fi-eq. 


21515& 
21587a 
21662a 
21732a 
21794a 
21928a 
21942a 
22015a 
22044a 
22074a 
22097a 
22239& 
22814/.» 
22886& 
229347; 
22972/; 
23011/; 
23044/; 
23046/; 
23062/; 
23306/; 
23387/; 
23501/; 
23651a 
23712a 
25042c 
2504UC 
250606- 
250956- 
250986- 
261466* 
251896- 
251956- 
252286- 
253706- 
254526* 
255026- 
255136* 
255316* 
255796- 
277236- 
278236- 
279406- 
290116- 
310756 
357056- 
357416- 
357796- 
35965c 


t See IrM • thi r, Chloride sc 

+ K.ee lion , the solar line here is double. 
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Cobalt. 

KirchhofE, ‘ Abh. Berl. Akad.’ 1861. 

Huggins, ‘ Phil. Trans/ 1864, p. 139. 

Thal6n, ‘Kova Acta Soc. Upsal ’ (III.) vi. 

Angstrom, ‘ Recherches snx le Spectre Solaire,’ 1868. 
Lecoq de Boisbaudran, ‘Spectres Lumineux,’ Paris, 1874. 
Lockyer, ‘ Phil. Trans.’ 1881, pt. III. 

Cornu, ‘Spectre Normal du Soleil,’ Paris, 1881. 


I. Spark Spectrum. 

ir. 

Are Spectrum 

Intensity 
and Character 

Osc. Freq. 

Huggins 

a 

Thaldn 

h 

KirchliofF 

c 

Schuster 

d 

0 

Anp;strom anrl 
Thalc^n 
e 

I. 

II. 

§*6463 






In 


1 5492a 

6349 






Is 


16746a 

6298 






Is 


1.6873a 

6275 






Is 


16932a 

6247 






Is 


16003a 


t6142-7t« 

6143*0 



6sc 


10277/a; 


t6l21-4W) 

6120-9 



6so 


10332/>6* 

*6116 






In 


10340a 

*6084 






Is 


10432a 

*6047 






Is 


ie632a 

*6002 


1:6003*7 

6002*6 



8nc 


10053/;£; 

6000 


* 




Is 


100 62a 

*6989 






Is 


10692a 

6983 






Is 


10709a 

6915 






2s 


10901a 

6843 






2s 


17110a 

6838 






Is 


17124a 

*6644 






Is 


17713a 

*6634 






Is 


17744a 

*5690 






Is 


17884a 


t6482-5Cb 

6482*6 

(5482*6)<->) 


4sd 


1 82 36 Sc 


t*6462-lW 

6462*4 

6462*iwi 


()SC 


18330/a.vZ 

*6443 

t6443-l<2) 

6443-0 

(5443*1)W 


Osc 


18360/;t3 

6379 








lS686a 

*6368 

- 

■6368*1'2) 

6368-6 

(636S*1)('> 

6368-1 

6so 


lS622/;c 

6360 

* 

•6362*7'“) 

6362-2 

(6362*7)'*'» 

6362-7 

2sd 


18043//'6‘ 

*6366 

- 

r5369*()<“) 

6368-6 

(6369 6)W> 

6369-6 

2sd 


18664/;6* 

6361 


•6352*5‘‘> 

6362-6 

(6362*5)») 

6362-6 

Osc 


18077/;« 

6360 


•6351-3W) 

6351-2 

(6361*3)''''> 

636 1*3 

6bc 


18081//« 

*6344 


■6342-6W) 

6312-3 

(6342*6)"» 

6342-6 

2sd 


187li5/a; 

§6338 

• 

•6342-lW) 

6341-6 

(6342*1)«» 

6342-1 

2sd 


18716/;6- 

6329 






Is 


18700a 

6320 






Is 


18791a 

53 17 






Is 


18802a 

6313 






Is 


188 10a 

6309 






Is 


18830a 

6290 






Is 


18898a 

6285 






Is 


18916a 

62811 

*527!)/ 

§t5279-6f'^'' 

6279-8 

(6270*6y® 

6279-G 

Osc 


18936/;6‘ 

6274 




6275-2 


Is 


1896h/ 

*6267 

t5267-2''<> 

6267*7 

(6267-2)(3^ 

6267-2 

2sd 


18979/;d.- 

6265 

§t6266-9t-0 

6266*6 

(6265*9)'5> 

6266-9 

Osc 


18986/;6* 

*5264 




(6264)"' 


■ Is 


19027« 

5252 




(5262)"' 


Is 


l!)036a , 

6249 




(6249)"' 


Is 


15)04 6a 



42 


Cobalt — continued. 


Huggins 

a 


6247 

*5234 

6228 

*6213 

6200 

*6190 

*5184 

*6166 

*5147 

*6128 

6105 

6074 

6061 

6064 

6028 

4967 

*4870 

*4841 

*4814 

*4793 

*4761 

4737 

4720 


I- Spark Spectrum 


TkaMn 

h 


Kirch ho ff 
c 


t5234-6«) 6234-5 

t6230*2(;a) 6230*2 

•i-6212-2(3) 


■4867- IW) 
■4839- IM) 
4813-6C2) 


* 


•4791- 8W> 
4778- 8M) 
:4748-6 


4867-6 

4839-9 

4813-4 

4791-7 

4778-9 

4749-2 


*4683 


*4581 

*4565 

*4549 

*4530 

*4120 

4119 

4113 

*4097 


Ilt4580-8C2) 


t4530-6<;-« 


4580-8 


4530-4 



IL 

Arc Spectrum 

Intensity 
and Character 

Osc. Freq. 

Schuster 

d 

p 

Angstrom and 
Thal^n 
e 

I. 

IL 

(5247)a) 


Is 


19053« 

(6234-4)<3) 

6234-3 

2sd 


19099Z/C 

(5230-2)(3) 

6230-2 

2,sd 


19114i<? 

(5212-2y4) 


2sd 


19180^» 





19226.;* 



Is 


19262** 



Is 


19285<* 

5168-6® 


Is 


19379*^ 

/ 61 65-1® 


'1 

r 

19393*i! 

\.5134-3C3) 


s 

\ 

19471*^ 

5127-1® 




19498*7 

6110-2® 


In 


19663*7 



In 


19702^^ 



In 


19763** 



Is 


19780** 



Is 


19883** 



Is 


20127** 

(4867-1 )(5) 

4867-1 

lOsc 


20539Z»c 

(4839-1)® 

4839-1 

lOsc 


2()6577'6‘ 

(4813-6)® 

4813-6 

lOso 


20769 Z**! 

(4791-8)® 

4791-8 

lOsc 


208637;o 

4779-1® 

4778-8 

lOsc 


209207*6- 

(4748-6)® 

4748-6 

4sd 


210517*6- 



Is 


21 101** 



Is 


21180** 

4716-8 


Is 


21196*7 

4694-1 


Is 


21297*7 

4683-1 


Is 


2 1 347*7 

4664-3 


Is 


21433*7 



4sd 


218247*6- 



5n. 


21899** 



Is 


21976** 


4630-6 

Isd 


220667**; 



2n 


24266** 



Is 


24270** 



Is 


24306** 


Lockyer 

In 


24401** 


3997-3 



25009 


3994-6 



25026 


3991-0 



25049 


3989-7 



25057 


3978-8 



25126 


3977-8 



26126 


3973-8 



25157 


3972-4 



25166 


3971-6 



26168 


3960-3 



26243 


3967-0 



25264 


3951-9 



25297 


3951-1 



25302 


3946-0 



26334 


3940-8 



25368 


3939-7 



25375 


. 3937-7 



25388 
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Cobalt — continued. 


Spark Spectrum 

Arc Speetram 

Intensity 
and Character 

Osc. Freq. 

Cornu 

Lockyer 


3934*9 


25406 


3928-3 


26449 


3921-8 


26491 


3919-8 


26604 


3916-5 


26626 


3909-2 


26669 


3905-8 


25695 

3501-8 



28548 

3462-0 



28876 

8463-2 



28950 

3443-0 



29036 

3403-8 



29370 


^ Observ-od in tho Spark Spectrum of Cobalt Glilorido solution by Lecoq do Boisbaudran, who gives also 
lixias at r>r)l!4, 4t)()3, 4020, 4599, 4471, 4;}72, 3097. 

T Observed also by Lockyer. The ‘ indices’ attached to these numbers, and to those by Schuster, represent 
tlie comparative ‘lengths’ of the lines. 

J Not identilied (Lockyer). § Double. || See Calcium and Iron, 


Copper. 


Kii'cbhofF, ‘ Abli. Berl. Akad.’ 1861. 

Tluxlen, ‘ Nova Acta 8oc. Upsal ’ (III.) vi. 1868. 

I ji'coq dc Uoisbaudran, ‘ Spectres Ijiimineux,’ Paris, 1874. 

IVivcing and Dewar, ‘Pi'oc. Roy. Soc.’ xxix. 402, 1879 ; ‘ Phil. Trans.’ clxxiv, p. 206, 1883. 
lljxrtley and Adeney, ‘ Phil. Trans.’ clxxv. p. Oii, 1883. 


I. Spark Spectrum 

II. Arc 
S[)ectrum 

Intensity 

and 

Character 

Osc. 

Freq. 

I. Spark Spectrum 

II. Arc 
Spectrum 

Intensity 

and 

Character 

Ohc. 

Freq. 

Thaldn 

a 

Kirchhotr 

h 

Liveing 

and 

Dewar 

0 

I. 

Thaldn 

a 

Biu-tley 

and 

Adeney 

h 

Liveing 

and 

Dewar 

c 

I. 

6380-0 



8so 

16(569ffi 

4276-0 

4274-2 


4sd 

23387®?; 

6218-6 



2sa 

16077® 


3698-9 


3.sd 

27778/; 

t’'*r>78r4 

6782-0 


8so 

17292® 


3696-6 


3sd 

27796/; 

*5700-6 



lOao 

17637® 


3623-6 


2sd 

28371/; 

*5292-1 

6291-7 


8sc 

18890® 


3510-4 


2sd 

28478/; 

f*5217-3 

6217-7 


lOac 

19161® 


3483 2 


2sd 

28700/; 

*5162-8 

6162-7 

(6162-8) 

10.sor. 

19401® 


3478-8 


2sd 

28736/; 

t*5106-0 

6104-9 

(6106-0) 

dOscr 

19683® 


3471-6 


2sd 

28796/; 

5011-6 



4.sd 

19948® 


3466-8 


2sd 

28927/; 

4066-6 



6nd 

20173® 


3460 1 


2sd 

28976/; 

4932-6 



6nd 

20267® 


i^338i-0 


Isd 

29668/; 

4011-6 



Gnd 

20354® 


113306-8 


5sd 

30232/; 

470:}-] 



()8d ! 

21266® 


113289-9 


5sd 

30387/; 

*4660-7 

4660-3 


6sd 

21496® 


1 3282-1 


4sd 

30469/; 
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I. Spark 
Spectrum 

II. Arc 
Spectrum. 

Intensity 

and 

Character 

Hartley 

Liveing 


and 

and 

T 

Adeney 

Dewar 


a 

b 


§113280-1 


2sd 

113273-2 


9sc 

3265-2 


3sd 

3260-2 


2sd 

113246-9 


lOsc 

? 3243-9 


2sd 

? 3233-4 


2sd 

3139-7 


2sd 

3134-2 


2sd 

3123-7 


3sd 

3115-7 


2sd 

3107-4 


3sd 

3097-8 


2sd 

3036-6 


2sd 

3023-4 


2sd 

2959-6 


3sd 

2882-4 


2sd 

2877-4 


3sd 


2852-0 


2836-5 


3sd 

2823-2 


3sd 


,2802-4 



- 2795-2 



<^2779-4 


2769-1 


7sd 

§** 2766-2 


3sd 

2745-9 


3sd 


2721-2 


4sd 

" 

2718-4 


4sd 


12713-1 


6sd 


'2702-7 


7sd 


2700-5 


7sd 

2688-8 


7sd 

2666-0 


3sd 

2643*5 


Isd 

2617-8 


3sd 

2608-9 


2sd 

,2599-7 


7sd 

1 2598-3 


7sd 

2590-1 


3sd 

,2573-0 


2ad 

12572-0 


2nd 

2570-9 


2sd 

2565-3 


2nd 

2553-7 


Ind 

2552-2 


2nd 

2544-6 


8sd 

,2538-2 


2nd 


2533-9 


1 2nd 


12531-4 


2nd 

,2528-8 


6sd 

{2526 2 


■6sd 


Copper — cmvtvnued. 


Osc. Freq. 

I. Spark 
Spectrum 

II. Arc 
Spectrum 

Intensity 

and 

Character 

Oic. Freq. 

Hartley 

and 

Adeney 

a 

Liveing 

and 

Dewar 

h 

I. 

30478« 

2522-7 


Ind 

39627a : 

30542a 

2.522-1 


Ind 

39637a 

30617a 

/2518-3 


Ind 

39697a 

30664a 

12617-5 


Ind 

39699a 

30789a 

2613-2 


Ind 

39779a i 

30827a 

2512-2 


Ind 

39793a i 

30918a 

2508-7 


3sd 

39849a i 

31850a 

§2506-2 


6sd 

39888a | 

31896a 

j 2497-4 


Isd 

40029a 

32003a 

1 2495-9 


Isd 

40053a 

32086a 

( 2491-4 


3sc 

401 25/^^; 

32169a 

1 2489-1 


6sd 

401 62a 

32271a 

( §2485-6 


6sd 

40219a 

32933a 

2481-8 


Ssd 

402 SOa 

33066a 

2478-2 


2sd 

4()339a 

33778a 

2476-1 


Isd 

403S9a 

34682a 

j §2473-2 


6sd 

4(>l;20a 

34743a 

t 2468-4 


Ssd 

40499a 

35062^ 

2466-2 


Ind 

40651a 

35243a 

2461-6 


Ind 

40612a 

.35409a 

2458-2 


Ind 

406()7a 

36672& 

2452-6 


Ind 

4()7(n.a 

.33764/; 

2446-7 


Ind 

40858a 

35967& 

2444-1 


3sd 

4()901a 

36101a 

2441-6 


3sd 

40943a 

36139a 

2439-8 


Isd 

40974a 

36417a 

2436-7 


Isd 

41042a 

36738a 

2430-3 


Isd 

11131a ^ 

36776a 

2428-2 


Isd 

41169a 

36847a 

2425-1 


3sd 

41222a 

36989a 

2422-0 


Isd 

4127r)a 

37019a 

2412-2 


3sd 

41442a 

37180a 

2404-8 


3sd 

41670a . 

37498a 

2403-3 


6sd 

4 1696a 

37826a 

2400-1 


6sd 

41651a 

38188a 

2393-0 


Isd 

41775a 

88333a 

2392-2 


Isd 

41789a 

3S454a 

2385-2 


Isd 

41911a ! 

38475a 

2376-7 


3sd 

420(5 la ■ 

38597a 

,2371-6 


2sd 

42151a 

38853a 

\ 2370-1 



42178a 

38868a 

12368-7 


2sd 

422()3a 

38S85a 

**2365-8 


1 

42255a 

38970a 

f 2357-2 


Ssd 

424()9a 

39147a 

1 2355-0 


2sd 

42450a 

39170a 

12348-8 


2sd. 

425(50a 

39287a 

1 2346-2 


2sd 

42609a 

39.386a 

2336-6 


3sd 

42784a 

39462a 

( 2303-8 


Isd 

43393a 

39491a 

\ 2300-5 


Isd 

43456a 

39529a 

1 2297-6 


Isd 

43612a 

39573a 
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C OPPEB — cotMmieil. 


I. Spark ‘ 
Spectrum 

II. Arc 
Spectrum 

Inten.sity 

and 

Character 

Osc. Freq. 

I. Spark 
Spectrum 

TL Arc 
Spectrum 

Intensity 

and 

Character 

Osc. Freq. 

Hartley 

and 

Adeney 

a 

Liveing 

and 

Dewar 

h 

Jila # 

Hartley 

and 

Adeney 

a 

Liveing 

and 

Dewar 

h 

I. 

J 

2295-0 


6sd 

43648<* 


2214-1 


2sd 

45151® 

1 

2294-6 

2294-1 

3sd 

43673(3!& 


[2211-3 


6sd 

4:5208® 


2291-4 


3sd 

43626^ 


1 2210-8 


Bnd 

45218® 


2286'7 


3sd 

43718<t 



2209-7 


45241& 


2279-6 


2sd 

43854<f 


r 2208-8 


2sd 

46259® 


2277-0 

2276-0 

6sd 

43914«& 

. 

2200-3 


3sd 

45434® 


2265-8 


2sd 

441 


i 2199-8 

2199-2 

Ind 

46450®/; 

f 2263d) 

2263-6 

End 

44162«& 


2196-5 


3sd 

45512® 

I 

2263-2 


3nd 

44172ff 


f2192-0 

2191-8 

6sd 

45608®/; 


22.57-7 


2sd 

44279rt; 


2191-2 


3nd 

46627® 


2250-0 


2sd 

4443 Irs 


2189-6 

2189-2 

6sd 

45660®/; 


r 2248-2 


9sd 

44466« 


1 2188-5 


3nd 

45683® 


2247-7 


3nd 

44476<? 


2181-0 


Isd 

46836® 



2246-6 


44498i!» 


(2179-0 

2178-8 

5sd 

45880®// 


2244-0 


9sd 

44649tt 


12178-0 


3nd 

45899® 


12243-5 

2242-2 

3nd 

44673fl:7; 


2174-5 


3sd 

46973® 


/ 2233-0 


3sd 

44769ff. 


2148-8 

2148-9 

3sd 

46520®/; 


2232-2 


3sd 

44735^5 


2135-8 

2135-7 

3sd 

46808®/; 


2231-2 


5sd 

44805(^5 


2134-2 


2nd 

4.6841® 


2230-0 


5sd 

44829® 


2124-4 


3sd 

47057® 


2229-1 

2229-6 

3sd 

44843®/; 


2124-0 


IJnd 

47065® 


^228-1 

2228-3 

3sd 

44865®/) 


2122-1 


3sd 

47108® 


(2227-0 


Isd 

44889® 


2121-5 


2nd 

47121® 


12226-0 


Isd 

44910® 


2116-0 


Isd 

47243® 


2219-3 


Gsd 

45045® 


2110-5 


Isd 

473<)6® 


12218-5 


Bnd 

45061® 


2103-0 


Isd 

47536® 



2217-5 


45080/; 







(2216-5 


.3nd 

45102® 







12215-8 


3k1 

451 16® 







^ (JbKorved by Lccoij de Uoisbaiulrain in tlio Pjiiirk iSpactruin of solution of Cloppor Clilorido. 
t ObsiM'vtid (together with tlio lUmdHof tlie Oxide) by Lccoq do Boiabaudran in tUo Spectrum given by 
Copper Clilorido in tlie ilanie of u BuoHcn burner. 

§ See Silver. H Soo Tellurium. ** Sco Cadmium. 
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Didymium. 

Gladstone, ‘Ohem. Soc. Journ.’ x. 219. 

Bunsen, ‘Phil. Mag.’ (4) xxviii. 246; xxxii. 177; 1. 527, ‘ Pogg. Ann.’ civ. 366. 

Kirchhoffi, ‘ Abh. Bert. Akad.’ 1861. 

Delafontaine, ‘ Pogg. Ann.’ cxxiv. 635. 

Thalfin, ‘ Otn Spektra tillliorande Yttrium Erbium Didym ochLantham,’ Stockholm, 1874. 
Lockyer, ‘ Phil. Trans.’ 1881, pt. iii. 

Thalen, ‘ Ofversigt k. Vetensk. Akad Porhandl.’ xl. 1883. 


Spax'k Spectrum 

Intensity 

and 

Character 

Osc. . 
Freq. 

Spark Spectrum 

Intensity 

and 

Character 

Osc. Freq. 

ThaMn 

a 

Kirchhoff 

b 

Thalen 

a 

ICirchhotF 

7; 

6740-0 


4s 

14832a 

6593-5 

6593-2 

4s 

17872a 

638.50 


4s 

15657a 

5586-6 

6587-1 

2s 

17893a 

6346-0 


Is 

1 5753a 

$5561-0 


2s 

17077a 

6309-0 


Is 

16846a 


5501-9 Di. La. 


181717; 

6.301-0 


Is 

15866a 


6500-0 Di. La. 


181817; 

6296-0 


2s 

15878a 

$5485-0 

5484-1 Di. La. 

6s 

ia226a 


6293-7 Di. La. 


1.5884& 

6478-6 


Is 

18348a 

6256 0 


Is 

15980a 


$5452-6 Di. La. 


183.357; 

6222-0 


2s 

16067a 

6450-0 


2s 

1834.3a 

6177-0 


2s 

16184a 

6448-6 


111 

18.348a 

616.5-5 


2s 

16215a 

6447-0 


2s 

18353a 

6148-0 


2s 

16261a 

5442*5 


2m 

18369a 

6132-0 


Is 

16303a 

5430-5 

5431-2 

3n 

18409a 

6120-0 


Is 

1633.5a 

5422-0 


In 

18438a 

6113-0 


2s 

1 6354a 

6416-0 


Is 

lS45Sa 

§6107-0 


Is 

1636Sa 

6409 0 


Is 

18482a 

6072-0 


2s 

16461a 

639.3-0 


In 

18.537a 

6071-0 


2s 

16467a 

5382 5 


In 

1857.3a 

6064-5 


2s 

16 48. 5a 

5380-0 


In 

18582a 

6033-0 


2s 

16.571a 

6376-5 


In 

lS594a 

6007-0 


Is 

16642a 

’*5371-0 


6s 

18613a 

5995-5 


Is 

1 6671a 

*6360-5 

5359-0 

6s 

18(Ml)a 

5993-0 


Is 

16681a 

6356-5 


4s 

18()63a 

5988-0 


Is 

16695a 

6.322-0 


4s 

18784a 

5867-0 


In i 

17040a 

*6319-0 

63 19-1 

8s 

1879.5a 


5860-6 Di. La. 


170587; 

6311-5 


2n 

18821a 

5857-0 


In 

17069a 

*$5302-0 

5301-3 Di. La. 

2u 

18ar)5a 

5845-0 


In 

1710.3a 

*6292-6 


8s 

18889a 

5841-0 


In 

17116a 

6286-0 


Is 

18912a 

5826-0 


In 

17159a 

5276-0 


2n 

18948a 

5822-0 


In 

17171a 

*6272-6 

5272-7 

6s 

18961a 

5814-0 


In 

17196a 

*5268-5 


2n 

IB975a 


5806-2 Di. La. 

2sc 

1721 8& 

*626.3-5 


In 

18993a 

5S03-C 

5805-1 Di. La. 


17227a 

6258-5 

5258-4 

4 s 

19011a 


$5795-9 Di. La. 

2s 

1 72487; 

*5254-6 

5254-6 

4s 

19026a 


5790-0 Di. I-a. 


172667; 

5249-6 


Is 

19044a 


5786-1 Di. La. 


172787; 

*.5248-5 

5247*1) 

8s 

19047a 


5767-7 Di. La. 


1 7332* 

6239-6 


2s 

19080a 

5707-0 


2s 

17517a 

*623.3-5 

5333-7 

3s 

19102a 

5701-5 


Is 

17534a 

6219-5 


28 

19153a 

5688-0 


4s 

17579a 

5211-5 


In 

191S3a 

5675-0 


4 s 

17616a 

.5203-6 


2.S 

19212a 

5645-0 


Is 

17709a 

5199-0 


2.S 

l!)239a 

5639-0 


2s 

17728a 

6194-6 


2s 

1024()a 

5634-0 


2s 

17744a 

*6191-5 

6191-8 Di. La. 

6s 

192.57a 

5619-5 


3s 

17788a 

*6190-6 

6190-7 Di. La. 

6s 

19260a 

5604-0 


Is 

17839a 

6179-0 


4 s 

19303a 

5601-0 


In 

17849a 

6173-0 


4s 

19.326a 



DIDYMIUM — cont'mued. 


Spark 

Spectrum 

Intenaity 
and < 

Character 

3sc. Freq. 

Spark Spectrum 

Intensity 

and 

Character 

Osc. 

Freq. 

Thal<5n 

a 

Kirchhoff , 

6 

Thaldn 

a 

Kirchhoff , 

b 

61 64-5 


Is 

1936r« 

4718-5 


2s 

21187a 

51 32-5 


2s 

19478« 

4716-0 


Is 

21203a 

6131-5 


Is 

19482a 

4709-0 


Is 

21230a 

*5129-5 

6127-7 

6s 

19489a 

4706-0 


4s 

21243a 

5123-9 

5122-2 Di. La. 

4s 

19613a 

*$4703-6 


2n 

21264a 


6113-8 Di. La. 


19549?>» 

4695*0 


2b 

21293a 

5110 5 


4s 

19562a 

$4688*0 


lb 

21325a 

5107 0 


2s 

19.576a 

4682-5 


4s 

21350a 

5105-0 


Is 

19583a 

4679-5 


2s 

21363a 

5102*0 


4s 

19.594a 

4670-5 


lb 

21405a 

*5092-0 


3s 

1963.3a 

4663-5 


2s 

21483a 

5085*0 


Is 

196B6a 

4633-0 


4s 

21678a 

5079*0 


3s 

19683a 

4621 -5 


4s 

21631<^ 

5070 -0 


3s 

19696a 

4578*0 


2s 

21837a 

50 03 *5 


2n 

19743a 

4563-0 


2s 

21909a 

5034*0 


2n 

19859a 

4542-6 


2s 

22008a 


4999-8 Di. La. 


19995& 

*4541-5 


2s 

22013a 


4994-2 Di. La. 


200177^ 

4616-0 


23 

22137a 

4989-0 


3s 

20038a 

4609-0 


2s 

22171a 


4969-6 Di. La. 


201157> 

4501-5 


2s ■ 

22208a 

49(;o 5 


2s 

20ir)3a 

4496-0 


2s 

22236a 

4958*0 


4s 

20163a 

*4462-6 


7s 


4954-0 


4s 

20188a 

4456-6 


2s 

22438a 

4943-0 


4s 

20224a 

4461-6 


7s 

22458a 


4933-9 Di. La. 


20262& 

4446-0 


7s 

22484a 

4923-5 


6s 

20305a 

$4429-0 


4n 

22572a 


4921-6 Di. La. 


20313& 

4410-0 


4s 

22669a 

4920 0 

4920-7 Di. La. 

4ii 

20319a 

*4401-0 


Is 

22715a 

$49 13-0 


2s 

20348a 

4385-5 


5s 

2279Ga 

*4912-0 


2s 

20352a 

4375-0 


Is 

22850a 

4901-0 


4s 1 

20398a 

4368-0 


2s 

22887a 


4899-1 Di. La. 


20406a 

4357-5 


4n 

22949a 

489()-5 


5s 

20416a 

4351-0 


3n 

22976a 

48900 


5s 

20444a 

433S-5 


2s 

23043a 

4888-0 


2s 

20452a 

4334-5 


Is 

23064a 

488 1 0 


5s 

20482a 

4327-5 


()S 

23101a 

48(>(i-0 


Is 

20545a 

*4325-0 


4s 

23114a 


4860-2 Di. La. 


205697^ 

4303-0 


6n 

23223a 

4858-5 


4s 

20577a 

4285-0 


2n 

23330a 

4824-0 


4a 

20724a 

$4282-0 


2n 

23346a 


4822-7 Di. La. 


207297; 

4277*5 


n 

23371a 

4811-0 


4s 

20780a 

4272-0 


In 

23401a 

4788-0 


3s 

2()879a 

4261-0 


2s 

23462a 

4778-0 


3 s 

20923a 

4252-5 


2n 

235()8a 

47G3 0 


3s 

20989a 

4247-5 


4ii 

23536a 


474(5-5 Di. La. 


210627; 

4181-0 


4n 

23910a 


4741-0 Di. La. 


210867; 

4165-0 


4s 

24060a 


4740-0 Di. La. 


21091 7; 

4109-0 


6s 

24350a 

4731-0 


la 

2 1 1 22a 

4060-0 


Gs 

24623a 

4724-0 


2s 

211(;2a 







* Thcsf HiicB occur in Iloscoe and Sclinator’s Tcrhinra Bpeetrnm, |- Air ? i Sec Samariuni. 

§ PoBBlldy duo to Cldoriiie. 
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Erbium. 

Bunsen and Balir, ‘Ann. Chem. Pharm.’ cxxzvii. 1. 

Huggins, ‘Pxoc. Hoy. Soc.’ June 16, 1870. 

Bunsen, ‘Pogg. Ann.’ civ. 366; ‘Phil. Mag.’ (4) 1. 627. 

Thal6n, ‘ Om. Spektra Yttrium Erbium Didyni och Lanthan.’ Stockholm, 1874. 
Thal6n, ‘ Cfversight k. Vetensk. Akad Forhandl.’ xl. 


Spark Spectrum 

Intensity and 
Character 

Osc. Freq. 

Spark Spectrum 

Intensity and 
Cluira'cter 

O.SG. Freq. 

TliaMn 

Thalen 

6076-0 

4 

16453 

6041-6 

2 

19829 

6044-0 

2 

16540 

4961-0 

8 

20192 

6014-5 

2 

16622 

4899-0 

8 

2044)6 

6881-0 

4 

16999 

4871-5 

6 

20622 

5871-0 

4 

17028 

4830-0 

4 

20698 

6864-0 

2 

17077 

4819-0 

6 

20746 

6850-0 

1 

17089 

4794-6 

4 

20861 

5826-0 

8 

17159 

4762-0 

2 

20993 

6762-0 

6 

17350 

4758-0 

2 

21011 

5766-0 

4 

17368 

4750-0 

1 

21046 

5738-0 

2 

17422 

4678-0 

2 

21370 

5732-0 ! 

2 

17441 

4674-0 

8 

21389 

6626-0 

1 

17769 

4605-6 

8 

21707 

6485-0 

4 

18226 

4565-6 

1 

21897 

6456-0 

2 

18323 

4662-5 

2 

21911 

6343-5 


18709 

4562-5 

2 

21959 

6256-0 

8 

19029 

4500-6 

6 

22213 - 

6217-0 

6 

, 19163 

4474-5 

1 

22342 

6188-0 

6 

19270 

4458-6 

2n 

22123 

6164-0 

4 

19363 

4419-0 


22(523 

6133-0 

2 

19476 

4409-0 

j 

22674 

5070-0 

2 

19718 

4326-0 


23109 


Eluokine. 


Sgguin, ‘ C. R: liv. p. 933, 1862. 

Salet, ‘ Ann. Chim. Phys.’ xxviii. i>. 34, 1873. 
Liveing, * Proc. Cambridge Phil. Soc.’ vol. iii. pt. iii. 


I. Flame Spectrum 

II. Spark Spectrum 

Intensity and Character 

Osc. Freq. 






Liveing 

Salet 

T. 

II. 



f 6920 



14447 


6860 



1457;J 


L6780 



14745 


6400 



15(520 

6230 

6230 



16047 

6090 




16416 

6010 


1 


16(534 

5570 




17948 

5320 




18784 
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Gallium. 


Lecoq de Boisbaadran, ‘Oompt. Rend.,’ Ixxxii. 1G8. 
Iiiveing and Dewar, ‘ Proc. Roy. Soo. xxviii. 482. 


I. Spark Spectrum 

II, Arc Spectrum 

Intensity and Character 


Lecoq de Boisbaudran 
a 

Liveing and Dewar 
b 

1. 

II. 

Osc. Freq. 

4170 

4170 

lOsc 

r 

23974«& 

4030 

4031 

6sc 

r 

24803<*i> 


Gold. 

Kirclihoff, ‘ Abh. Berl. Akad.’ 1861. 

Huggins, ‘ Phil. Trans.’ 1864, p. 1.81). 

Thalen, ‘ Nova Acta Soc. Upsal.’ (HI.) vi. 

Lecoq de Boisbaadran, ‘ Spectre.s Luinineux,’ Pari.s, 1874. 
Liveing and Dewar, ‘Phil. Trans.’ clxxiv. 2219, 1882. 


I. 

Spark Spectrum 

II. Arc Spectrum 

Intensity and Character 

Osc. Freq. 

Huggins 

a 

Thale'n 

b 

Kirch holf 
c 

Liveing and Dewar 
d 

I. 

11. 

6710 




Is 


14899® 

6670 




Is 


14988® 

6660 




Is 


16011® 

6467 




Is 


16483® 

6428 




Is 


16662® 

6304 




Is 


16868® 

621)1 




Is 


15891® 

*6276 

6276-7 

6276-9 


8 sc 


lb627 he 

6961 

6960-2 

6958-2 


6sc 


16776&6- 

*6964 

5956-2 

6964-4 


6sc 


16788^0 

t*6920 




la 


16887® 

6880 




In 


17002® 

*6862 




2s 


17064® 

*6836 

6836-1 

6837-7 


lOac 


171277?<J 

6790 




Is 


17266® 

t6768 




Is 


17362® 

*6663 




Is 


17377® 

6680 




In 


17916® 

*6iJ3l 

6230-2 

5230-2 j 


lOsc 


19114/;>c 

1*6067 




Is 


19730® 

*4811 




Is 


20780® 

*4793 

4792-1 

4791-6 


6sc 


20863/5' 6’ 

*4489 




3s 


22270® 




3122-8 



3201 2af 




2675-4 


r 

37368/^ 




2427-5 


r 

4118M 


^ Ob.sorved also in tlu* Rpark Svioctdnim of .solution of Gold (Jlilox'ido by Leoiq de Buisbaudran, who g’ives 
also lines at f>72r>, 1T>0()1, iTidfiB, 1T>;M7, ffUMO, 1T>287, 6251), tr>242, 1-5212, 5172, 1*5143, 1-0125, 4<>08, 4437, 4338, 4314, 
and 40(14, 

1* Observed by Lecoq do Bnishandran in tlie Hamo Spe('.trvnn of Gold Chlo.dde, as well as lines at 5177, 
5437, 5418, 5304, 5328, 5263, 5222, 5175), 5158, 5102, 5080, 5044, 45)06. 4516 4430. 


E 




Coran 

5874-6 


Helium. 


AnffstrUm 

6874-9 


Htdeogeit. 

Pliicker, ‘Pogg. Ann.’ cvii. 497. 

Pliicker and Hittorf, ‘Phil. Trans.’ civ. p. 21, 1866. 

Angstrom, ‘Pogg. Ann.’ xci. 141, oxsiii. ; ‘Recherches surle Spectre Sola, ire.’ 

Wiillner, ‘Pogg. Ann,’ cxxxv. 497 ; cxxxvii. 3.87,- 1868 ; o-xliv. 481 ; ‘ Wied Ann.’ xiv. 355 ; 

‘Phil. Mag.’ (4) xxxvii. 405; xxxix. 365; Festschrift (Bonn.). 

Salet, ‘ Ann. Chim. Phys,’ xxviii. 28, 1873. 

Lockyer, ‘ Proc. Roy. Soc.’ xxx. 31, 1879, 

Vogel, ‘Monatsb. Berl. Akad,’ 1879,586 : 1880, 190 ; ‘Ber.’ xiii. 274. 

Seabroke, ‘ Phil. Mag.’ (4) xliii. 165. 

Plasselberg, * Bull. Acad. imp. St. Petersb.’ xi. 307, 1880; ‘M6in. Acad. imp. St. Petorsb.’ 

xxx. No. 7, 1882; xxxi. No. 14, 1883. 

Huggins, ‘ Phil. Trans.’ clxxi. (II.) p. 669, 1880. 

Liveing and Dewar, ‘Proc. Roy. Soc.’xxxv. 74. 

Balmer, ‘Wied. Ann.’ (N. F.) xxv. 80, 1885. 


Elementary Line Spectrum 

In ten .si ty 
and Chanioter 

Osc. Freq. 

Angstrom 

a 

Vogel 

b 

c' 6562-1 


10s 

ir)23Ls 

4860-7 


8s 

20567<* 

4340-1 


6s 

2:K);54rt; 

4101-2 


4s 

21376tf 


3969 


25188?; 


3887 


25719/; 


3834 


26074/; 


3795 


26343/; 


3769 


26525/; 


Note. — C ertain lines measured by Huggins in the photograpliic spectra of tlu^ stars 
are, in all probability, due to Hydi'Ogen. They have the following wave-lengths — 3767-5, 
3746-6, 3730, 3717-5,‘3707-5, 3699. 


Hydrogen. 


Compound 

Line 

Spectrum 

Intensity 

and 

Character 

Osc. Freq- 

Compound 

Line 

Spectrum 

Intensity 

and 

Character 

Osc. Freq. 

Compound 

Line 

Spectrum 

Intensity 

and 

Character 

Osc. Freq. 

Hasselberg 

Hasselberg 

Hasselberg' 

6422-7 

2 

16.565 

6269-6 

1 

15945 

6173-6 

4 

16193 

6394-3 

2 

16634 

6237-3 

4 

16028 

6169-5 

3 

16204 

63.58-6 

1 

15722 

6232-1 1 

1 

16041 

6167-1 

1 

16210 

6337 6 

2 

15774 

6224-0 

4 

16062 

6164-0 

2 

16218 

6323-9 

4 

15S08 

6200-8 

2 

16122 

6161 2 

4 

16226 

6300-8 

2 

15866 

6198-7 

4 

16128 

6158-7 

2 

16232 

■ 6296-9 

4 

15876 

6196-1 

3 

161.34 

6154-9 

2 

16243 

6283-4 

3 

15910 

6182-2 

4 

16171 

6152-7 

2 

16248 

6273-0 

1 

1 6937 

6175-6 

3 

161SS 

6160-7 

2 

16254 




HYDlioaEN — oontinneel. 


Compound 

Line 

Spectrum 

Intensity 

and 

Character 

Osc* Freq. 

Compound 

Line 

Spectrum 

Intensity 

and 

Character 

Osc. Freq. 

Compound 

Line 

Spectrum 

Intensity 

and 

Character 

Osc, Fx'eq 

Hasselberg 

Hasselberg 

Hasselberg 

6145-7 

2 

16267 

5927-6 

1 

16866 

5729-8 

4 

17447 

6143-3 

2 

16273 

6924-2 

4 

16875 

5726-6 

4 

17457 

6140-7 

1 

16280 

6920-1 

4 

16887 

6721-6 

1 

17472 

6138-8 

1 

16285 

6916-6 

4 

16899 

5714-2 

2 

17495 

6134-5 

6 

16296 

6911-3 

1 

16912 

5711-8 

2 

17502 

6126-6 

4n 

16317 

6909-0 

3 

16918 

5708-2 

1 

17513 ; 

6121-0 

6 

16332 

6904-7 

1 

16931 

6702-3 

3 

17532 ^ 

6118-4 

2 

16339 

5903-1 

2 

16936 

5699-4 

2 

17640 

6112-0 

1 

16356 

5900-0 

2 

16944 

6696-1 

2 

17651 

6107-5 

1 

16369 

5897-5 

1 

16951 

5693-0 

2 

17560 

6097-7 

2 

16395 

5895-4 

1 

16957 

5688-1 

4 

17575 

6095-2 

4 

16402 

5893-4 

2 

16963 

5683-1 

4 

17591 

6093-0 

1 

16407 

6891-2 

1 

16970 

5681-6 

4 

17695 

6090-0 

4 

16416 

5887-9 

6 

16979 

5675-4 

1 

17616 

*6083-9 

In 

16432 

5883-5 

6 

16992 

5673-6 

1 

17620 

6080-0 

5 

16442 

6878-1 

4 

17007 

5671-9 

2 

17626 

6078-4 

1 

16447 

5875-6 

1 

17015 

6669-7 

2 

17632 

6073-8 

3 

16459 

6871-4 

4 

17027 

666(r4 

2 

17643 

6069-6 

5 

16468 

6868-8 

4 

17034 

5662-5 

1 

17658 

*6066-8 

3 

16478 

5863-9 

2 

1 7048 

5660-8 

3 

17660 

6062-9 

3 

16489 

5861-0 

2 

17057 

5658-6 

2 

17667 

6055-7 

2 

16508 

6859-3 

1 

17062 

5656-7 

2 

17673 

6053-1 

4 

16518 

6856-7 

1 

17071 

5654-6 

3 

17679 

6047 2 

3 

16532 

6861-0 

2 

1 7086 

5651-5 

2 

17689 

6044-4 

2 

16539 

5848-6 

2 

17093 

6646-4 

1 

17705 

6042-3 

2 

16545 

5846-8 

1 

17098 

5645-2 

1 

17709 

6010-2 

2 

16551 

5835-4 

4 

17132 

5641-5 

3 

17721 

6031-1 

6 

16576 

5832-3 

3 

17141 

5633-4 

3 

17746 

6027-2 

4 

16586 

5830-5 

3 

17146 

5631-0 

1 

17763 

6022-9 

4 

16598 

5824-0 

1 

17165 

5629-3 

3 

17769 

6020-4 

4 

16605 

5822-0 

4 

17171 

5625-8 

3 

17770 

6017-5 

6 

16613 

6818-8 

3 

17186 

5622-9 

1 

17779 

*6011-0 

1 

16631 

5816-1 

1 

171S9 

5621-2 

1 

17784 

6006-4 

1 

16644 

5814-5 

3 

17193 

5619-1 

2 

17791 

6004-3 

1 

16650 

5812-0 

6 

17201 

5615-3 

1 

17803 

6002-3 

4 

16655 

5804-5 

2 

17223 

5610-8 

4 

17817 

5997-4 

1 

16669 

5803-1 

1 

17227 

5607-8 

1 

17827 

5993-7 

3 

16679 

5799-9 

2 

17237 

5 60 --5 

2 

17844 

5991-9 

3 

16684 

5797-8 

1 

17248 

559,s(5 

3 

17856 

5989-9 

3 

16689 

5?96-2 

1 

17251 

5595-6 

4 

17866 

5988-4 

3 

16694 

5793-3 

2 

17256 

5590-3 

2 

17883 

5983-3 

4 

16711 

5790-5 

2 

17265 

5578-3 

2 

17921 , 

5974-9 

5 

16732 

6786-3 

1 

17277 

5573-1 

2 

17938 

5969-2 

3 

16748 

5784-6 

4 

17283 

5571-2 

2 

17944 

5966-6 

4 

16755 

5778-2 

3 

17301 

5563-5 

1 

17969 

5962-6 

3 

16766 

5773-8 

4 

17315 

5560-8 

1 

17978 

5959-0 

4 

16776 

5772-0 

1 

17320 

5554-0 

2 

18000 

5965-5 

1 

16786 

5765-4 

3 

17340 

5551-5 

3 

18008 

5949-2 

4 

16804 

5761-9 

1 

1 7350 

5546-7 

1 

18024 

5946-8 

4 

16812 

5759-4 

4 

173.58 

5542-3 

3 

18038 

5942-9 

1 

16822 

5756-4 

4 

17367 

5536-4 

4 

18057 

6941-3 

1 

16827 

5739-6 

1 

1 74 I 8 

5532-8 

1 

18069 

5937-9 

5 

16836 

5737-9 

1 

17423 

5529-0 

1 

18081 

6935-4 

1 

16843 

5734-8 

4 

17432 

5526-0 

2 

18091 

6930-8 

5 

16856 

5733-3 

2 

17437 

5523-0 

1 

18101 , 


£ 2 
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Compound | 
Line | 
Spectrum 

1 

Intensity 

and 

Character 

Osc, Free 

Hasselberg 


5620-5 

1 

18109 

5617-2 

3 

18120 

5514-3 

1 

18129 

5606-8 

1 

18154 

5504-5 

4 

18162 

6498-5 

4 

18181 

5491-8 

3 

18194 

5493-1 

1 

18199 

5480-0 

4 

18243 

5473-8 

2 

18263 

5470-6 

1 

18274 

5464-3 

1 

18295 

f5459-9 

6456-2 

1 

18310 

18322 

5454-0 

1 

18330 

5451-5 

2 

18338 

5445-9 

1 

18357 

5439-0 

1 

18380 

5483-8 

4 

18398 

5430-0 

1 

18411 

5427-8 

1 

18415 

5425-0 

4 

18428 

5419-0 

4 

18448 

5417-4 

2 

18454 

5409-3 

1 

18481 

5408-2 

1 

18485 

6406-3 

1 

18491 

6404-5 

1 

18498 

6400-6 

2 

18511 

5398-6 

2 

18518 

5397-6 

1 

18521 

5394-2 

1 

18533 

5391-7- 

1 

18542 

6390-5 

1 

18546 

5387-5 

4 

18556 

6386-1 

2 

18561 

5372-6 

2 

18607 

6365-0 

3 

18634 

5355-8 

1 

18666 

6343-2 

1 

18710 

5335-S 

3 

18736 

5331-1 

1 

18752 

6321-4 

1 

18786 

6319-6 

1 

18793 

5317-3 

2 

18801 

53 1 3-2 

1 

18815 

6308-4 

2 

18832 

6302-6 

4 

18853 

5290-8 

3 

18895 

5283-6 

3 

18921 

5277-8 

1 

18942 

5272-0 

3 

18962 

5265-8 

3 

18985 

6263-6 

3 

18993 

5260-9 

2 

19002 


Compound 

Line 

Spectrum 

Intensity 

and 

Character 

Osc. Freq. 

Hasselber^ 

5266-2 

2 

19019 

5237-4 

2 

19088 

5230-3 

1 

19114 

6228-1 

2 

19121 

6225-4 

2 

19132 

5221-7 

2 

19145 

5219-7 

1 

19153 

6213-7 

2 

19175 

6204-4 

1 

19209 

5201-9 

1 

19218 

5198-9 

2 

19229 

5195-9 

4 

19240 

5190-1 

1 

19262 

5187-6 

1 

19271 

6180-1 

2 

19299 

5174-3 

2 

19321 

5170-9 

1 

1933,3 

51 68-1 

1 

19344 

5164-8 

1 

19357 

5 156-2 

1 

19388 

6153-9 

2 

19397 

5146-5 

3 

19425 

5142-8 

3 

19439 

5 1 36-6 

1 

19462 

5133-7 

1 

19473 

5131-5 

1 

19482 

5127-3 

1 

19498 

5122-6 

2 

19516 

6120-6 

1 

19523 

5113-3 

3 

19551 

5 1 08-5 

2 

19669 

6106-5 

2 

19577 

5102-8 

3 

19591 

5099-1 

1 

19606 

5095-6 

1 

19619 

5094-2 

1 

19624 

5089-5 

1 

19643 

5084-6 

4 

19661 

5081-0 

3 

19675 

5079-8 

3 

19680 

6074-9 

2 

19699 

6071-8 

2 

19711 

5069-5 

2 

19720 

5067-5 

4 

19728 

5063-3 

4 

19744 

5061-2 

2 

19752 

5054-2 

5 

19780 

5048-7 

2 

19801 

5047-1 

2 

19807 

5040-9 

3 

19837 

503S-9 

3 

19840 

5029-6 

3 

19876 

5019-8 

1 

19915 

5015-9 

3 

19931 

5014-1 

•i 

19938 


Compound 

Line 

Spectrum 

Intensity 

and 

Character 

Osc. Fi-eq. 

H ass el berg 

5012-2 

5 

19945 

5010-8 

2 

19951 

5007-5 

3 

19964 

5002-7 

4 

19983 

4997-3 

2 

20005 

4995-8 

2 

20009 

4989-5 

2 

20036 

4988-6 

2 

20010 

4982-5 

1 

20064 

4979-6 

3 

20076 

4978-2 

1 

20082 

4977-3 

1 

20085 

4975-6 

1 

20092 

4972-5 

4. 

201 05 

4968-4 

3 

20121 

4966-1 

3 

20130 

4960-4 

1 

20154 

4956 0 

3 

20171 

4954-9 

3 

20176 

4952-0 

1 

20 1 88 

4944-2 

1 

20220 

4941-7 

1 

20229 

4938-8 

2 

20242 

41135-8 

1 

20254 

4933 5 

5 

2026:1 

4931-5 

2 

20272 

4927-9 

5 

20286 

4924-8 

2 

20299 

4923-6 

1 

20;!01- 

4918-4 

2 

20326 

4908-2 

2 

20:!6H 

• 4905-5 

2 

20:i7l) 

4901-0 

1 

20:198 

4900-2 

1 

20101 

4895-6 

2 

20-1 20 

4890-5 

2 

20142 

4887-7 

1 

20151 

4885-5 

2 

201 63 

4883- 1 

2 

201 73 

4877-2 

1 

20198 

4875-2 

3 

20505 

4872-4 

3 

20518 

4868-8 

1 

20532 

4866-4 

1 

205 i:i 

H^4860-6 


20568 

4855-8 

2 

20588 

4848-6 

3 

20619 

4842-7 

2 

20614 

4S41-5 

2 

20619 

4837-3 

3 

20667 

4822-2 

2 

207:M 

4812-9 

2 

20771 

4796 8 

3 

20811 

4796-1 

i 2 

20811 

4793-0 

2 

20858 • ( 
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H Y DRO GEX— continued. 


Conipoiind 

Line 

Spectrum 

Intensity 

and 

Character 

Osc. Freq. 

Compound 

Line 

Spectrum 

Intensity 

and 

Character 

i 

Osc. Freq. 

Compound 

Line 

Spectrum 

Iiitensiry 

and 

Character 

Osc. Freq. 

Hasselberg 

Hasaellierg 

Ha.saelberg 

4780-i) 

2 

20871 

4667-0 

1 

21421 

4542-9 

2 

22006 

4788-4 

2 

20878 

4664-9 

2 

21430 

4538-4 

2 

22027 

478iV() 

2 

20893 

4662-3 

3 

21442 

4537-1 

2 

22034 

4783*7 

2 

20898 

4660-7 

2 

21450 

4533-7 

3 

22051 

4781-7 

1 

20907 

4659-6 

2 

21455 

4532-1 

2 

22059 

47711-8 

2 

20915 

4652-3 

3 

21488 

4528-1 

2 

22078 

4778-4 

2 

20930 

4644’4 

1 

2152.5 

4523-0 

2 

22102 

4772-1) 

1 

20946 

4633-6 

1 

21575 

4522-3 

2 

22100 

47Hl)-() 

1 

20960 

4633-1 

5 

21577 

4520-4 

1 

22116 

4762-5 

3 

20992 

4630-7 

4 

21588 

4514-8 

1 

22143 

4742-5,, 

2 

21080 

4626-9 

4 

21606 

4509-8 

1 

22168 . 

4741-11 

2 

21082 

4624-4 

3 

21618 

4604-9 

1 

22192 

4740-3 

1 

21089 

4619-9 

1 

21639 

450 1-0 

1 

22211 

4722-3 

3 

21170 

4617-5 

3 

21650 

4497-0 

In 

22228 

472()-4 

1 

21178 

461 6-8 

3 

21()r)3 

4492-8 

1 

22251 

4718-3 

4 

21188 

4606-6 

2 

21701 

4489-7 

H 

22267 

4713-4 

4 

21210 

4582-0 

3 

2I8I8 

4485-2 

2 

22289 

471(1-3 

1 

21223 

4580-8 

1 

21824 

447 ()’() 

1 

22332 

4708-7 

3 

21231 

4579-4 

4 

21830 

4473-7 

3 

22346 

=^4701-6 

1 

21263 

4577-1 

2 

21841 

4466-6 

3 

22382 

4()91-2 

2 

21310 

4674*8 

3 

21852 

4460-6 

3 

22412 

4()8!l-4 

2 

21318 

4571-7 

4n 

21867 

4458-5 

1 

22423 

4686-0 

2 

21334 

4567-2 

4 

21888 

4466-4 

2 

22433 

4685'5 

2 

21336 

4564-4 

i 

21902 

4455-3 

1 

22439 

4683-7 

1 

21344 

4562-9 

2 

21909 

4462-6 

1 

22452 

4683-0 

3 

21347 

4561-4 

2 

21 911) 

4450-3 

1 

22464 

4681-7 

2 

21353 

4557-8 

2n 

21934 I 

■1449-2 

1 

22469 

4679-6 

2 

21363 

465()-5 

2n 

21940 

4447-2 

3 

22479 

4678-3 

2 

21373 

4553-3 

3 

21955 

4444-7 

3 

22492 

4674' 6 

2 

21386 

4550-3 

2 

21970 1 

4443-6 

1 

22498 

4674-0 

2 

21389 

451 9-0 

1 

21976 ' 

44 17-0 

2 

22633 

4672-5 

1 

21395 

4647-1 

1 

21985 

4412-0 


22659 

4670-7 

2 

21404 








* Double. t Probably due to Mercuiry. 


A. later series of observations by llassclberg on the sec'Ud speciruiii of Hydrogen will 
be found in the ‘Bull. Acad. imp. bt. Petorsb.’xi. 203, 1881. 
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Indium. 

Eeich and Richter, ‘ Journ. prak. Chem.’ Ixxxix, 441. 
Miiller, ‘ Pogg. Ann.’ cxxiv. 637. 

Thal6n, ‘Nova Acta Soc. Upsal.’ (Ill-) vi. 1868. 

Clayden and Heycock, ‘ Phil. Mag.’ v. II. 387, 1876. 
Liveing and Dewar, ‘Proc. Roy. Soc.’ xxviii. 367, 1879. 
Hartley and Adeney, ‘ Phil. Trans.’ clxxv. 63, 1883. 


I. 

Spark Spectrum 

II. 

Arc Spectrum 

Intensity and Character 



Clayden 

Hartley" 

Liveinp;; 



Osc. Freq. 


and Heycock 

and Adeney 

and Dewar 

I. 

11 . 



b 

c 

d 





6906 



6s 


14476/> 


6193 



10s 


16143& 


6114 



2n 


16855/; 


6095 



8n 


16402^; 


5922 



4n 


168815 


5905 • 



4n 


169305 


5862 



2n 


170545 


5820 



8n 


171775 


5722 



4n 


174715 


5644. 



8n 


177135 


6250 



lOn 


190425 


4680 

f4681*5 


8sd 


21354c 


4666 

< 4655-2 


8sd 


21475c 


4638 

14637*0 


8sd 


21559c 

4531-6 

*4532 



8n 


2206 1« 

§4609-6 

4510 

(4510-2 

(4509*6) 

lOsc 

r 

22167C6- 



■{ 4253-1 


7sd 


285056* 

§4101-0 

4101 

14101-3 

(4101*0) 

9 sc 

r 

24376ttc 



(4071-6 


9sd 


24553c 



j 4063-5 


9sd 


2KU)2c 



] 4032-7 


9sd 


24790c 



1.4025-6 


5sd 


24834c 



3852-8 


9sd 


2.5947c 



3840-5 


5sd 


26030c 



3834*7 


9sd 


26069c 



3794*8 


2nd 


26344c 



3359-5 


2nd 


28()86c 



(3257*8 


9sc 


30(586c 



(3255*5 


lOnc 


307()8c 



3246*1 


3sc 


3079 7c 



3236*2 


3sc 


.30891c 



3186-2 


3sd 


31376c 



(3169*7 


3nd 


3163t)c 



(3148*6 


3nd 


31750c 



3038*7 


lOb'c 


32899c 



3008 0 


9nd 


33235c 



2982*3 


9nd 


;}3521c 



2956-1 


2sc 


.33818c 



t2940*8 


9b''c 


33994c 



■}-2932*3 


7sc 


34092c 



2889-8 


9sd 


3459 Ic 



2857*1 


2sc 


34989c 



2839*2 


Isc 


35210c 



2836-0 


2sc 


35250c 



2832-1 


Isc 


35298c 

1 

S 2752*8 


6sc 


3631.5c 


1 2750*7 


Bnd 


36343c I 






Indium— 


Spark Spectrum 

Intensity 

and 

Character 

Osc. Freq. 

Spark Spectrum 

Intensity 

and 

Osc. Freq. 

Hartley and Adeney 

Hartley and Adeney 

Character 

27B8i 

2727’0 
f2712‘9 
\ 2709-3 

2706-4 . 

2631-2 

2610-8 
r 2602-6 
\ 2600-2 
/ 2691-0 
^2686-6 

2564-7 

2569-6 

2654-1 

{2645-8 

2527-1 

2520-9 

2492-7 
f 2486-6 
\ 2485-1 
'2478-3 
r 2470-2 
^ 2468‘4 

2462-6 
( 2460-8 
\ 2460-3 

2447-4 

2443-7 

2433-6 

2431-0 
/ {2429-0 
\ 2428-6 

2sd 

2nd 

3sc 

7sc 

Isc 

3nd 

Iso 

3sc 

3sd 

3sd 

3sd 

3sd 

7so 

3sd 

2sd 

7sd 

3sc 

2sd 

2sd 

2sd 

Ind 

6sd 

Bsc 

2nd 

6so 

2nd 

2nd 

2nd 

3nd 

3nd 

Isc 

3sd 

36610 

36668 

36860 

36889 

36989 

37994 

38305 

38413 

38447 

38683 

38649 

38979 

39068 

39140 

39268 

39569 

39656 

40104 

40220 

40227 

40837 

40469 

40602 

40596 

40624 

40632 

40846 

40908 

41078 

41126 

41166 

41162 

r 2423-2 

1.2422-8 

2416-3 

2403-5 

2397-6 

2389-8 

2388-0 

2386-9 

2381-0 

2370-7 

2367-0 
r 2366-8 
\ 2355-4 

2353-8 

2361-3 

2332-2 

2306-9 

2289-3 

2287-8 

2264-4 

2263-8 
f 2249-2 
\ 2246-7 

2205-6 

2202-0 
/ 2194-0 
\ 2191-2 

2181-0 

2155-8 

2137-8 

2078-1 

3sd 

3sd 

3sd 

3sd 

3sd 

2sc 

2sd 

3sd 

3sd 

3sd 

2sd 

Isc 

2sd 

2sd 

7sd 

2sc 

9 sc 

2sd 

2sd 

3sd 

3nd 

3sd 

3sd 

2sd 

2nd 

3sd 

3sd 

3sd 

2nd 

2sd 

2nd 

I 1 L _ -J. 

41264 
41261 
41372 
41692 
41695 
41830 
41862 
41899 
41985 
42167 
42414 
42436 
42443 
42472 
42617 
42866 
43334 
43668 
43697 
44148 
44160 
44446 
44616 
46327 
45399 
46564 
46623 
45836 ' 
46371 
46762 
48105 

1 1 


■ — i — — — 

* A line observed here when tlio Spark was taken from the (Jlilorido or Nitrate, but not from the metal 


I Sn^imrilOh Lo.caq de BoisbauclLnT observed in the name Siiectriuu of Indium Salts, and in the 
Spectriun of tlie Spark between metallic poles. 
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Iodine. 

Plucker, ‘ Pogg-. Ann.’ cvii. p, 638, 1859. 

Wtillner, ‘ Fogg. Ann.’ cxx. p. 168, 1863. 

Mitscherlich, ‘Fogg. Ann.’ cxxi. p. 474, 1864. 

Fliioker and Hittorf, ‘Phil. Trans.’ civ. p. 24, 1866. 

Salet, ‘ C. E.’ Ixxiv. p. 1249 ; Ixxv. p. 76 ; ‘ Ann. Chim. Phys,’ (4) xxviii. p, 29, 1873, 
Ciamician, ‘ Wien. Ber.’ Ixxviii. (11.) p. 877, 1878. 


Spark Spectrum 

Intensity 

Osc* Freq. 

Spark Spectrum 

Intensity 

Ose. Freq. 

Plilcker 

a 

Salet 

b 

PlUcker 

1 a 

i 

Salet 

b 

6861 



2 

14571a 

6377 

6870 

6 

18604a* 

6825 



2 

1464vSa 

5366 


8 

18634a 

6757 



2 

14795c^ 

5339 

(6348 

10 

18709a* 

6690 



2 

14943a 

6330 

’'X 5338 

10 

18742a* 

6B40 



2 

16066a 

5314 


2 

18812a 

6576 



2 

16202a 

5292 


2 

18891a 

6i94 



2 

15394a 

5262 


4 

18998a 

6339 



2 

16771a 

6257 


4 

19016a 

6292 



2 

16889a 

6236 

06243 

10 

19082a* 

6257 



4 

16977a 

5218 


2 

19168a 

6210 


6210 

4 

16098aZ» 

6209 


6 

19192a 

61 69 



2 

16206a 

6176 


2 

19314a 

6154 



2 

1624.5a 

5166 


2 

19362a 

6131 

a6130 

8 

16307aZ» 

6 150 


2 

19412a 

6087 



2 

16424a 

5138 

/it6168 

lo 

19419a* 

6073 

B6076 

9 

16469a& 

5107 


2 

19676a 

6067 



2 

16478a 

6102 


2 

19694a 

6956 

75960 

10 

16779ab 

5064 

>/60()5 

8 

19739a* 

6920 



2 

16887a 

5047 


2 

19808a 

5889 



2 

16976a 

6028 


2 

19883a 

5866 



1 

17042a 

4990 


2 

20034a 

5821 



2 

17174a 

4972 


2 

20107a 

5790 


/5790 

5 

17266a5 

4960 


2 

20166a 

5777 


6780 

10 

17300a5 

4946 


2 

20212a 

5763 


6765 

10 

17344a& 

4922 


2 

20310a 

5739 

5 J 

5740 

10 

1741 8a& 

4886 


2 

204 60a 

5713 

u ^ 

5716 

10 

17495a5 

4853 


4 

2()r)00a 

5705 



2 

17623a 

4838 


1 

20664a 

6696 


5696 

9 

17552aJ 

4832 


1 

20f)89a 

6683 


'‘6685 

10 

17588aZ» 

4809 


2 

20788a 

5649 



2 

17697a 


(4676 


21384a 

.5632 


c5630 

10 

1776.3a* 


X 4666 


21426a 

5620 


5620 

3 

1778Sa* 

4636 

'r4634 

6 

21 5()9a 

5607 


5610 

3 

17825a* 


(4480 


22316a 

5600 



2 

17852a 


J 4470 


22:>65a 

5668 



2 

17987a 


44.56 


224H)a 

5530 



2 

1807Sa 


[.4150 


224(.)5a 

661 1 



4 

181.34a 





6499 


5496 

9 

1818.5a* 





5494 



2 

18196a 





6482 



2 

18236a 





6468 


6470 

10 

18279a* 





6460 

^ '1 


2 

18310a 





6441 


5447 

10 

18363a* 





6422 



2 

18438a 





5402 


^.6407 

10 

lS498a* 
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Iridium and 'Ruthunium. 


Kirchlioff, ‘ Abh. Berl. Akad.’ 1861. 
Ijockyer, ‘Phil. Trans.’ 1881, p. iii. 


I. Spark Spectrum 

IT. Arc Spectrum 

Intensity and Character 

Otic. Freq, 

Kirchhoff 

Lockyer 

I. 

11. 

6347-1 




15761 

5449-7 


2 


18344 

5299-2 


2 


18865 


3991-5 



25046 


3975-3 



25148 


3945-1 



25340 


3934 0 



26412 


3914-5 



25638 


3901-8 



26621 


Iron. 


Kircbhoff, ‘ Abh. Berl. Akad.’ 1861. 

Huggins, ‘Phil. Trans.’ 1864, p. 1<19. 

Thalen, ‘Nova Acta Soc. Upsal.’ (III.) vi. 

Angstrom, * Recherches sur le Spectre Solaire,’ 1868. 

Mascart, ‘ Annales de I’Ecoles norinale,’ t. iv. 1866. 

Seochi, ‘ Compt. Rend.’ Ixxvii. 173, 1873. 

Lecoq de Boisbaudran, ‘ Spectres Luminetix,’ Paris, 1874. 

Cornu, ‘Spectre normal du Soleil’; ‘Ann. de I’Bcole nonnale,’ 2nd ser. t. ix. 1880 ; ‘ Les 
raies telhiriques ’; ‘ Journ. de I'Ecole polytechnique,’ liii. 1883. 

Liveing and Dewar, ‘ Phil. Trans.’ clxxiv. p. 210, 1883 ; ‘ Proc. Roy. Soc.’ June 2, 1881. 
Lockyer, ‘ Phil. Trans.’ 1881, jit. iii. 

Thalfin, ‘ Le Spectre du Per.’ 1884. 


I. Spark Spectrum 


Huggins 

a 


Tlial^n 

b 


Kircbhoff 

o 


II. 

Arc Spectrum 

Intensity and 
Character 


Anp;strr>in 

Fievez 

Liveintj; 



Osc. Freq. 

and Thalen 

and Tlialen 

and Di’war 

I. 

ii. 


d 

e 

f 




•7591-6 




1 

13169 

76:{5-0 




1 

13268 

7513-4 




() 

1 3306 

7498-3 




6 

1 3332 

7448-1 




6 

1 3422 

7413-1 




6 

13486 

7390-6* 




6 

13527 

7351-5 




2 

13598 

7316-5 




1 

13664 

7307-1 




2 

13681 

7304 0 

1 



1 

13687 

7290-1 




3 

13713 

7284-9 




2 

13723 

7280-7 




1 

13731 

7258-8* 




1 

13772 

7242-5 


1 j 


1 

1 3803 

7237-6 




2 

13813 

7221-4 



2 

13841 1 


+ Caloiiini : 73:J3-(i, 7'.’77-l. 
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Ihon — continued. 


I. Spark Spectrum 


II. Ai'c Spectrum 


Intensity and 
Character 


o “ 

Huggins Thaldn Kirchlioff Angstrom Fievez Liveing 

and Thalen and ThaMn and Dewar I. 


Osc. Freq. 


7217-2 
r7204-9 
s' 7185-i5t 
I 7180-1 
7175-3 
7162-8 
7164-4t 
7142-4 
7125-6 
7102-1 
7096-6 
7074-4* 
7062-8 
7047-9 
7027-1 
7020-7 
7014-9t 
7008-9 
7008-6 
7002-0 
6997-3 
6994-6 
6987-1 
6978 3 
6971 1 
6957-4 
6948-9 
6946-6 
6943-1 
6927-7 
6915-2 
6901 5 
6898-2 
§6884-2 
6880-6t 
S 6876-6$ 
1.6860-1 
6856-4 
6853-4 
6842-1 
6839-9 
6837-5 
6835-7 
6826-4 
6818-5 
6808-6 
6806-8 
6802-3 
6789-7 
6784-8 
6781-2 
6774-7$ 
6753-6 


1 

13852 

4 

1 3876 

8 

13913 

3 

13923 

1 

13933 

4 

13967 

1 

13973 

In 

13997 

1 

14030 

1 

14076 

1 

14089 

4 

14131 

1 

14175 

4 

14184 

In 

14226 

4 

14239 

In 

14251 

1 

14263 

4 

14264 

4 

14277 

1 

14287 

1 

14292 

4 

14308 

1 

14326 

6 

14341 

1 

14369 

4 

14387 

1 

14393 

6 

14399 

1 

14430 

6 

14467 

2n 

14487 

1 

14492 

4 

14622 

2 

14529 

1 

14640 

2 

14673 


14681 

6 

14687 

6 

1461 ] 

<; 

14616 

1 

14621 

1 

14626 

6 

14646 

2 

14662 

4 

14683 

1 

14689 

2 

14697 

2 

II 724 

2 

14734 

1 

14742 

1 

14767 

1 

14802 


t Barium : 6S70-0, 6SG5-0, 6770-3, 


t Calcium : 7100-3, 7146 2, 7111-2, 7040-C), C877'0. 

§ Jhc more rcfrungible of the solar pair. 
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Ieon — contvrvued. 


I* Spark Spectrum 

II. 

I 

Arc Spectrum 

ntexisityand 

Character 

Osc. Freq. 

Hviggins 

ThaMn 

Kirclihoff 

AngstrSm 
and Thaldn i 

Fievez 
ind Thaldn 

Liveing 
and Dewar 

I. 

( 

II. 

a 

b 

c 

d 

e 

/ 







6750-7 




2 

14809fl5 




6748-6 




5 

14813fl5 




6736-9 




In 

14839^2 




6731-8 




2 

14852<r^ 




6725-2 




4 

14865i^ 




6714*3 




2 

14889^2 




6711-8 




4 

14894c? 




6704-0 




3 

14912c? 




6702-3 




2 

14916c? 




6698-1 




1 

14925c? 




6694-4J 




1 

14933c? 




6676-9$ 




10 

14973c? 




6666*6 




1 

14996c? 




6662-5 





16005c? 




6652-8 




2 

15027c? 




6645-7 




1 

16043c? 




6638*4 




2 

16060c? 




6632-7 




6 

16073c? 




6626-5$ 




2 

16086c? 




6608-7 




4 

15127c? 




6604-2 




1 

15138f? 




6596-8$ 




4 

16155c? 




6594-3 




4 

15160c? 




6592-2 




10 

15165c? 




6580-3 




1 

15192c? 




6573-6$ 




4 

15208c? 




6568-2 

\ 



8 

15220c? 




6555-6 




1 

ir)250c? 




6545-1 




10 

15274c? 




6633 0 




4 

15302c? 




6527-7$ 




1 

15316c? 




6517-3 




6 

15339c? 




6508-3 




4 

15361c? 




6503-3 




4 

15372c? 




6500-7 




4 

15378c? 




6498-3 




4 

15384c? 




6496-1 




4 

15389c? 




6494-2$ 




10 

15394c? 

04:97 

0490-1 

6489'7 

6489-915 

6481-0$ 



6sd 

4 

154067? 6‘c/ 
15425c? 




6474-8 




4 

15440c? 




6468-5 




4 

15455c? 

6460 



6461-7 


6461-7 

Is 

5 

15471c// 



$6455-2 

6430-1 




1 

8 

16487c? 

15647c? 




6420-6 




8 

15670c? 




6419-2 




6 

16673c? 

6414 



64 10-9 



Is 

8 

16594c? 



6407-2 


6107-4 

Is 

6 

15()03c?/-'' 

15618CC 

6401 

6400 

1 -^-oaou-:! 

(6399-4) 

6309-3 



lOnc 

s 10 

15622/cc? 


* Ohso.rvcd by Lecoq do Boisbaudran in the Spark Spcctrnni of Ferric Chloride sohitioij. 
t C'Hlcivnn ; tinfi-l, Hf.71-0, (if, 08-0, (h)02-7, (M70-1, <144n-0, , . 

:S: Barium : 6602*0j 6674*0, fjftfirriJ, 6526'Oj 6405*3, 6483*0. 5 Angstrom ; docB not cxibt, IluiKiu 
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Iron- —contimted. 


I. Spark Spectrum 


II. Arc Spectrum 


Huggins 


Thnldn Kirchhoff Fiovez 

and Thaldn and Thaldn 


Inteuaityand 

(Jliaraoter 


Cormi 


Osc. Fri q. 


6:ji!0 



0306 *6300 0 630 M 


0240 *(;245-6 


0231 •■'‘6220'9 (6229'9) 


6190 *6190-7 (6190-7) 


6392-6 

6379-7 
6375-0 
6363-5 
t6361-2 
6357-7 
*6354-0 
t6343-2 
$6341-0? 
6338-0 
6335-9 
6334-3 
6330-5 
6321-6 
$6316-9 
§6313 9 
6311-0 
6309-5 
6306-0 
6303-5 
6301-6 
6300-7 
6296-9 
6293-0 
6292-0 
6290-2 
6288-0 
6284-5 
6281 6 
6279 6 
6276-6 
6269-9 
6269-1 
$6264-7 
6255-3 

6253-2 

6251-5 

6245-4 

6239-2 

6231-5 

6229-7 

6225-4 

6219-7 

6218-3 

6214-1 

6212-3 

6199-6 

6190-5 

6187-1 

6185-3 


6379-5 

6373-5 

6362-7 

6360-6 

6357-3 

6354-0 

6344-0 

6338-0 
6336-0 
6334-3 
6329-0 
6321-6 
6317 4 
6313-4 

6309-1 
6305 7 

6302-0 

6300-5 

6297-0 


6269-2 

6264-0 

6255-1 

6253-0 

6251-2 

6245-4 

6239-0 

6231-5 

6229-5 

6225-3 

6220-0 

6218-2 

6215-0 

6212-4 

6199-2 

6190-7 

6186-9 

6185-6 


j. ky Lecoq (le Boisbaiidrnn in the Spark Snectrntn 

I C 

§ feolar hue double 


I56r,s«: 

1565r)<?, 

ITiGTOde 

15(JS4y,?c 

1571H/C 

iryl2i)de I 

15733^*( 

15755l<?^^ 

15768<'?: 

\niiMu 

1 5778^4' 

ir>782^Ai 

1 5794</e 

16814yA' 

15825rAa 

15834.'^ 

15841f^ 

15S45«!e 

15854/^tf 

1 5859r^ : 

1 5864/7d 

inmncd 

1 587 6^&* 

15886^^ 

15888f^ 

15893ri5 

1 5899^7 

1 5908ci; 

1591 5^^ 

1 5923^7 
1 5928r7 
1 5945<7 
1 594:5fZ6* 

1 r>9r)9rfc 
15982r7<-f 
1 rmide 
ir>dd 2 dc 

1 (Km Me 
1 6023<7<-.! 

1 6043^7 
160477/r7 
1 60n9rfe 
umiue 

HK)77de 

16087r7d 

1 6092^76' 

1612(k7d 

16M8i0^7^? 

16158('7c; 

16162^7^? 


the iron line is the least refrangible. 


6 

8so 10 
1 
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Iron — continued. 


1. Spark Spectrum 

II. 

I 

Arc Spectrum 

n tensity and 
Cliaracter 

Odc, Freq. 

llug, 2 ;ins 

a 

ThaMn 

b 

KirchhofF 1 
c 

and I'halen : 
d 

Fieve/. 
and Thalen 
e 

Cornu 

/ 

I. 

( 

II. 




6183-0 




1 

16169<? 




6179-3 

6179-2 



4 

16178/7t? 




6172-3 

6172-3 



4 

lQ,1^7de 




6169-4: 

6169-8 



5 

16204/)!/' 




t6163-8 

6163-3 



2 

U\22(yde 




16162-:5 




1 

16223/)! 




6156-7 

6166-7 



6 

16238/7e 




61.50-6 

6150-5 



4 

16245/^e 




$6148-1 

6146-6 



4 

W2(\2de 




; 6 1 36-6 

6136-8 



10 

16291/)!)? 

(‘.IBS 

6135-8 

(61:55-8) 

\ 6 136-6 

6135-5 


8sc 

10 

16293Z)/76' 





6130-3 



1 

16308/? 




6126-8 

6126-7 



6 

16822/7)3 




16122-0 

6122-0 



1 

16330)7)? 


« 


6116-3 

6115-1 



2 

16348/7/3 





$6112-0 



1 

16356/? 





6107-0 



1 

16360/? 




6102-2 

6101-8 



10 

1(5383/7/? 




$6101-2 

6100-8 



10 

1(5386/76' 




6097-4 

6097-0 



1 

1(5396/7/? 




6096-7 

6096-1 



3 

16401(7/? 




6093-3 

6092-8 



1 

1(5407/7/? 




6092-7 

6092-1 



1 

1(5409/7)3 




6088-2 

6088-1 



3 

1(5420/7/3 




6084-4 

6084-0 



2 

1(5431/7/? 




6081-9 - 

6081-3 



2 

16438/76' 





6080-0 



1 

1(544:-5/3 




6077-6 

6077-2 



4 

16450/76 

(iOSO ? 

6064-7 

6064-1 

606 4-5 

6064-5 


8sd 

a 

164847)/7/3 





$6061-4 ? 



1 

16493/i 




6055-1 

6055-0 



6 

16510/7/? 




6053-1 




1 

1651(5/7 




6041-2 

6041-1 



4 

1(554167/? 

1 

! 



6035-0 

6035-0 



1 

1(5565/7/? 

I 



6033-0 

6033-() 



1 

16571/7)? 





6029-0 



1 

16581)3 




6026-0 

6026-0 

(;026 1 


6 

16.59067/?/ 

! (;o2() 

602:5-2 

(602:5-2) 

6023-0 

6023-0 

6023-2 

6sc 

10 

l(5r)987)/76/ 

1 

I 

■'“6O10-:5 


6019-1 

601 9-2 

6019-2 

4sc 

8 

] 6(509 /;/7/?/ 

1 

1 



6011-2 

6011-5 



1 

1(5(5:40/7/3 

i 

6007 -5 


6007-6 

6007-3 

6007-{) 

4sd 

6 

16641 7.67// 

i 



6005-0 

60()C.-7 



2 

1 (564567/3 





6003-9 



In 

1 6(551 c 


6()02-:5 


6002-1 

6002-0 

6002-0 

4sd 

6 

immjdef 





5998-6 



1 

166(566' 




6996-9 

5997-0 



3n 

166707/? 

' 

50S6-I 


5986-2 

59H6-2 

5986-0 

4sd 

1 6 

167007//7/?r 

1 

50S4‘4 


6984-2 

5984-2 

5983-7 

4sc 

L 8n 

167067)/7// 

i 

.508:5-0 


5982-8 

5982-7 

5982-(5 

4sc 

1 6n 

167 197.67/3/ 

i 

5‘.)76-:5 


5976-0 

6976-0 

5975-(> 

4hc 

1 6 

1(5728/367/?/ 

1 

5074-8 


5974-6 

6974-3 

1 597 1-2 

4ac 

1 6 

167:137.67)/ 


» ()i)S(‘rv('rt hy T.r'coq dc; Boisli:i.viil ran in t>t<^ Hyiark 
t Culcium ; CKiiJ’li, (I Iti 1" li Gliil -, filOl'i!. 


SiK'ctriini of li'crric < 'lilnrido solution. 

I Biiriiiiii : (illU-i, 0109-8, (>0«2'0. 



Iron — continued. 


I* Spark Spectrum 

II, Arc Spectrum 

Intensityaiid 

Character 


Huggins 

ThaMii 

Kirchhoff 

Angstrom 
and Tlialen 

Fievez 
and Thaldu 

Cornu 

I. 

11. 

Osc. Fi-eq. 

a 

b 

c 

d 

e 

f 








5966-5 



In 

16755,^ 





5961-3 



1 

16770/^ 





5969.5 



1 

16775^f 




6957-1 

5957-4 



1 

imside 

6958 



5955-0 

5966-0 

6965-7 

Is * 

4 

mstidcf 




6951-6 

5951-6 

6961-9 


6 

I 6797der 



*5916-1 

6948-5 

5948-6 

5947-7 


8n 

IBSOadrf 




5940-8 

/ 5941-6 
15940-0 

6941*3 

5939-8 


T 

.JL, 

2 

16826^/' : 

16830^^/■ 

16842rA/ 




6933-9 

5933-0 

5933-5 


6 




5929-3 

5928-7 

5929-0 


10 

lOSOlf-Zr/’ 

1686Srf/c^ 




6927-2 

5926-2 



2 




5916-7 

5915-6 

6916-0 


2 

l(>900<7«/‘ ' 




5913-2 

5913-4 

5913-0 


lOn 

JGOOlVi!/'/" 




5909-4 

5909-0 



1 

16918^6' 





5906-7 



1 

16925«^ 

6902 



5904-4 

6904-3 

6904-5 

Is 

4n 

mmdcf 




6901-3 

5901-3 

5900-3 



1 

1 

16941rffci 

16943« 





5898-0 



1 

1()9506’ 




5897-0 

5897-0 



In 

1 ()()53d/^ 




6892-0 

5892-0 



2 

l(n)7()de 




5890-6 

5890-6 



1 

KidTldfj 





5889-9 



1 

16973c 





5884-4 



1 

16989c 

*5880 



5883-0 

5882-6 

5882-8 

Is 

3 

I6994dc/ 





5880-6 



1 

17000c 




5878-3 

/ 5878-2 



1 1 

17007c 




\ 5878-0 



1 

17008-'? 




6877-0 

5876-0 



1 

1 7012^76' 




6874-0 

5872-0 



2 

17()27A? 




5861-5 

5861-4 



7 

170r)Brfd 

6855 



5858-4 

5868-5 


Is 

6 

17064^7-3 




f 5865-5 

5856-2 



3 

17073<'7-3 





6854-2 



1 

17077.3 





$5852-2 



1 

17083^? 




6861-3 

5851-0 



3 

17086rt:d 




6848*5 

5848-5 



1 

17093^7<? 




5847-4 

6847-2 



2n 

I7097.'7d 




5837-0 

6835-8 



1 

17]29dc 





5836-1 



1 

17 133c 




5832-5 

6833-5 



In 

17139dc 




5827-5 

5827-5 



In 

I7155dc 





5825-0 



1 

17162c 




5815-5 

5815-6 



6 

17190f7d 




6814-0 

5813-6 



1 

17 19 r,dc 




5811-0 

5810-5 



1 

17205^76* 




5808-3 

5808-0 



2 

1721 2^7i? ; 





5806-7 



1 

1721 6tf 




5805-8 

5806-8 



4 

17219^76- 




*5803-6 

5803-2 



2 

17226^7tf 





6802-8 



2 

1 17228<7« 


* Observerl by Lecoq de Eoisbaudran in tlie Spark Spectrum of Ferric Chloride solution 
t Calcium : C83C-4. Barium : OSSS-r. 
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Ikon — continued. 


I. Spark Spectr 

urn 

II. 

Ii 

Arc Spectrum 

1 tensity and 
Character 

3.SC. Froq, 








1 

Huggins 

Thaldn 

Kirchhoff ^ 

AngstxSna 
andThalen j 

Fievez 
ind Thaldn 

Cornu 

I. 

II. , 


a 

b 

c 

d 

e 

f 








5800-0 



In 

17236^tf 




5797-3 

5797-3 



3 

17244<fZtf 




5793-0 

5792-2 



3 

17258^;^ 




*5790-1 

5790-1 



4 

nm\de 





5789-8 



2n 

172676' 





f 5784-5 



1 

17283^? 




5784-7 

5784-2 



1 

17283<3 





5783-4 



1 

17286<? 

5780 



5781-3 

5781-6 


Is 

2 

17292rZe 





5780-0 



4 

17296^? 
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* Obsoi-vod l>v Lecoci »le Boiabandran in the Spnrk Spectrum of Ferric Ohioridc solntioii. 
t (.'lacium : 0750-5. ;t Sodiiun. Liveiiig uud Dewar. 5 Magnesium. .l.iveiuK and Dewar. 
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* Observed by Lecoq de Boisbaudran in the Spark Spectrum of Ferric Chloride solution, 
t Tlie least refranfrible line of the solar triplet. 

J Calcium : 5600-3, 5597-3, 6593*4, 6588-9, 5587-5, 5580-7 
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* Observcil also by Loooq <lo noisliandran in t, lie Spark Spectrum of Ferric Chloride solution 
t Double. ■ 5 The least i-ol'raugible of the solar pair. 11 banuiu ; aolVl. 
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Obaei^ed also by Lecoq de Boisbaudran iu tbe Spark Spectrum of T’erric Chloride «olut,ion. 

^ XT T T • , + Possibly due to Manganese. 

Calcium : 6348*4, the Iron lino is the IcSiS refrangible of the solar pair. 

Barium : 6436-0, 5435-0, 6424-0. 
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* OhHoi'vorl also by Loooq rle Boisliauilran in tho Spark Sf'octrnm of li’orric Chloride HOltition. 
t Baiinn) : SilOTdi, SSOfi-O, BiiO'i'S. J Lean rcfi-a'igililo than the Caloiiim line!. 

§ Caloiam : C2U!)-3, f»2(i4-e, 5203-2, 5201-4, 5201 0. 

F 2 
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6180-8 

5180-7 



In 

vmnde 

6180 



6179-4 

■ 5179-4 


Isc 

2n 

I9902dc 


6171-3 

i 5170-9 

5171-1 

5170-9 


4sc 

10 

19333We 

b36168 

•f* ,6168-0 

(6168-6) 

6168-4 

5168-9 


6sc 

4r 

l9M2Me 

b4 6J66 

16166-9 

(6166-9) 

6167-0 

6167-1 

(5166-9) 

8sc 

10 

193‘l:87;^Ze 


5165-8 

5165-7 


3 

19353<Zfl 




6164-8 

5165-0 



4 

19356<rZ^i 




5163-8 

5164-2 



1 

19;i59^Z« 


6161-8 

(5161-6) 

6161-6 

5161-5 


4sc 

8n 

immide 



5159-6 




Id 

l‘)376^Z 




5158-3 




2n 

19381<-Z^? 




6156-6 




Id 

19387^2 




5156-0 • 




Id 

19389^2 




5154-7 




Id 

19394^ 




5153 7 




Id 

19398rZ 




5152-8 




Id 

1940nz 




5151-5 




6 

19406^2 




*5150-6 




6 

19410/Z 

6148 



6147-8 



Is 

5 

19420/2 




5146-4 




Id 

19425/2 




6145-3 

5144-3 




1 

3 

19430/2 

19433/2 




5142-8 




Id 

19439/2 




6141-9 




5 

19442/2 




5141-6 




4 

19443/2 

, 



5140-8 




4 

19447/2 


^ Observed also by Lecoq de Boisbaudran in the Spark Spectrum of* Ferric Chloride solution, 
t ba, see Nickel ; the solar line bg is double : b^, see Magnesium ; the solar line is double, 
t Double, H See Chromium ; the solar line here is double. 


Iron — continued. 


I. Spark Spectrum 

!!• Arc Spectrum ^ 

ntensity and 
Ckaracter 

Osc. Freq. 

Huggins 

a 

ThaMn 

6 

KirchhoiF 

c 

Vogel 
and Thaldn 
d 

Fievez 
and Thaldn 
e 

Liveing 
and Dewar 
/ 

1. 

II. 

5139 

*6138-8 

6138-8 

6138-5 



o 

CQ 

00 

LO 

19464&OCZ 




6136-3 




6 

19464t? 




6135-4 




1 

19467 

6133 


(5133-0) 

6133-0 



2s 

8 

19476fZ 




5130-8 




4 

19484(^ 




5128-8 




2 

19492 




5126-4 




6 

19600«^ 




5125-3 




2 

19505^2 




6124-4 




8 

19609t? 




6123-1 




6 

lQ514d 




6120-9 




4 

19522d 




6114-6 




2d 

19546^^ 




5113-6 




Id 

19650fif 




6109-2 




8 

19567^2 


*5107-1 


6107-2 



6sc 

8 

195745^2: 




6105-2 




2d 

19582^2 




5104-0 




1 

19687<i 




6103-7 




1 

19588^2 

*5099 



5098-2 



2n 

8 

19609(2! 




5096-6 




6 

19615(2 




6090-3 




6 

19639(2 




5087-7 




2 

19649(2 




5085-7 




1 

19667(2 




5083-8 




1 

19665(2 




6082-8 




8 

19668(2 




6080-6 




1 

19677(2 




6080-2 




1 

19678(2 




6079-4 




4 

19682(2 




6078-8 




8 

19684(2 




5075-7 




3 

19696(2 




*6074-0 


(6072) 


8r 

19702(2 




5072-0 




2n 

19710(2 




6071-3 




2n 

19713(2 




6068-2 




10 

19726(2 




6066-6 


(6064-6) 


4r 

19731(2 


*5064-5 


5064-5 



4sd 

8n 

19739M 




6059-2 




4n 

19760(2 




5057-5 




1 ] 

19767(2 




5056-5 




1 [x 

19771(2 




5055-8 




1 f* 

’ 19773(2 




5055-3 




ij 

19775(2 




5053-9 




2 

19781(2 




5052-8 




In 

19785(2 




5052-2 




In 

19787(2 


5051-1 


6061-0 



8sc 

8 

19792&(2 


*5049-5 


6049-4 



8sc 

10 

19798Zi(2 




5048-1 




4 

19804(2 




6043-6 




4 

19821(2 


5041-3 


5041-0 



6 sc 

8r 

198317;(2 


*5040-2 


5040-3 



6sc 

8 

19834M 




5038-5 




4 

19841(2 




5036-2 




4 

19850(2 




5035-7 




2n 

19852(2 


* Obsarverl also by Lecoq de Boisbaudran in the Spaa-k Spectrum of Perric Chloride soluti on. 
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Ieon — continued,. 


I. 

Spark Spectrum 

11. 

Arc Spectrum 

rntensity imd 
Character 

Osc. Freq. 

Huggiii 

Thalen 

Itirchhoff 

Vogel 

Fie vex 

Liveing 

I. 

II. 

and Thalen 

and Thalen 

and DpAvar 


a 

b 

c 

d 

e 

/ 







6031-3 




1 

19870<Z 




5030-4 




1 

19873<^ 




5030-3 




1 

19S74fl5 




5029-1 




4 

19878rtJ 




6027-4 




8 

1988.5(i 




60-26-4 




8 

19889<i: 




5024-8 




1 

1 9S95^i 




6024-0 




1 

19899i 




5022-7 




2n 

nmsd 




6021-6 




8 

1 9908^i: 




6020-8 




1 

19911rZ 




6020-0 




1 

199PM 




5019-4 




1 

19917ii: 

6017 


(5017-8) 

6017-7 



38 

6 

1992-M 



6016-3 




2n 

19929^^ 




6014-4 




9 

19937t^ 




5011-7 




1 

19947<'/ 




6011-3 




9 

1994:9^? 




6006-6 




3n 

19968fi: 


*6006-3 


i 6005-6 



4sd 

10 

19972M 



'1 6005-0 




8 

19974<i: 




6004 0 




1 

1 9978 




6003-2 




1 

19981^i 


6002-1 


6002-2 



2sd 

4 

19986M 




5001-1 




10 

19990^^ 




4998-3 




3 

20001^7 




4996-6 




1 

2001 2(i 




4994-8 




1 

2001 5fl5 


4993-4 


4993-6 



2sd 

8 

20020M 


4990-4 


+4990-6 



4sd 

4 

20032/>«« 




4989-9 




1 

20034 


4988-4 


4988-3 



2sd 

4 

2004 l&r^ 




4985-9 




1 

2006 




t4985-3 




2 

2005:i^i! 




*4984-7 




6 

200r>5<'7 




4984-4 




6 

20057^^ 




4983-0 




6 

20062(^ 




4982-4 




4 

20065fl5 




4981-8 




8 

20067<75 




4979-7 




1 

20075r^ 




4978-8 




1 

20079^^ 




4978-1 




4 

20082('/ 




4977-0 




1 

20086<'« 




4974-7 




2 

20096 




4972-4 




5 

20105<i 




4969-5 




4 

20117fi? 




4969-2 




4 

2011S^Z 




4967-7 




2 

20l24d 




4967-1 




4 

20l26d 




4965-3 




8 

20134«5 




4963-4 




1 

20141<i 




4962-0 




2 

2QU7d 


* OViscrvea also by l^ecoq de Boisbaudran in the Spark Spectrum of ?erric Chloride solution, 
•t Calcium : 4090-6, 4=081-2, <4061-3?). 
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Iron — eontin ued. 


I- spark Spectrum 

II. Arc Spectrum ^ 

ntensitv and 
Character 

Dsc. Freq. 

Huggins 

1 a 

Thaldn 

h 

KircbhofF 

c 

Vogel 
and hal4n 
d 

Fievez 
ind Thaldn 
e 

Liveinja; 
and Dewar 
/ 

I. 

1 

ll. '■ 




§4961-3 




1 

20150i? 




4960-3 




1 

201 54^? 

4968 

*4966-8 

r 4956-7 

4966'8 


(4956-9) 

lOsc 

lOr 

20168&£!^i: 



4956-5 

4956-6 




10 

20169ci? 




4953 7 


(4954-1) 


3r 

20181^? 




4961-8 




2n 

20189^? 




4949-4 




4 

20198^2 




4945-7 




6 

20213£^ 




4944-9 




1 

20217d: 




4943-7 




1 

20222^? 




*4941-7 




2n 

20230d 




4938-8 




4 

2024:2d 




4938-3 




Is 

20244(2 




4937-9 




6 

20245(2 




4937-3 




3 

20249(2 




4936-3 




In 

20252(2 




J4932-6 




4 

20267(2 




4931-3 




1 

20272(2 




4929-7 




4 

20279(2 




4927-3 




3 

20289(2 




4926-7 




3 

20291(2 




4924-9 




In 

20299(2 




4924-1 




5 

20302(2 

4923 

*492,3-2 

4923-3 

4923-2 



6sc 

4 

20306Z>(;(2 

4920 

4919-9 

4920-3 

4919-5 


(4919-9) 

lOsc 

lOr ' 

20319J<J(2 


4918-3 

4918-7' 

4918-1 


(4918-3) 

8sc 

lOr' 

203267;(j(2 




4917-0 




1 

20331(2 




j 4916-4 




2 

20334(2 




4911-2 




2 

20355(2 




fl 910-0 




4 

20360(2 




4909-5 




5 

20362(2 




4908-7 




2 

20366(2 




*4906-8 




4 

20377(2 




4904-3 




3 

20384(2 




4902-4 




8 

20392(2 




$4900-1 




1 

20402(2 




4897.8 




1 

20411(2 




4896-8 




In 

20415(2 




4895-9 




2 

20419(2 




4892-2 




2 

20434(2 

4893 


( 4891 -2 

i 4890-8 


(4891-6) 


1 Or 

20439(!(2 


*4890 6 

(4890-4:: 

) \ 4890-2 


(4890-2) 

lOsc 

lOr 

2044,3Zi(2 




4888-4 




4 

20460(2 




4887-9 




2 

20452(2 




4886-3 




1 

20459(2 




488.5-6 




3 

20462(2 




4884-6 




4 

20466(2 




4.881-4 




4 

20480(2 




4880-8 




4 

20483(2 


4877-6 

4878-0 

§4877-4 



6sd 

L 10 

204962((j(2 




' 4875-3 




4 

20506(2 




4S74-3 




1 1 

20510(2 


* Ol)s<irv('d also by Lecnn do Boisbaiirlran in the Spark Spectrum of Ferric Chloride solution. 
' t Double. J Barimn : -1933-3. 4899-4. 5 Calcium : 4877-3. 







Iron — continued. 


I. 

Spark Spectrum 

II 

Arc Spectrum 

Intensity and 
Character 

Osc. Freq. 

Huggins 

ThaMn 

KirchhoiF 

Vogel 
and Thaldn 

Fievez 
and ThaMn 

Liveing 
and De-war 

I. 

II. 

a 

b 

c 

d 

e 

f 







4873-7 




1 

20512<? . 




4873-0 




1 

2051 


/*4871*4 

r(4871-5) 

4871-3 


(4871-4) 

8sc 

lOr 

20522M 


1 4870-6 

\ 4870-8 

4870*6 


(4870-6) 

8sc 

lOr 

205‘2,r:>bo(i 




4868-7 



1 

20533^ 




4867-6 




1 

20538fl5 




4866*6 

4866-5 



1 

20542<^ 




4862-8 

4862-6 



4 

20658fl{ 




4861-7 

4861-8 



1 

20563^ 

F 



(4861-2 

4860-9 



1 

2cmr>d 

• 


(4860 3 

4860-2 



1 

205Qdd 


*4859-2 

(4859-4) 

4868-8 



4ad 

10 

205745^ 



4856-6 




1 

205 86<? 




$4864-7 




4 

205d2d 




*4864-1 




1 

20696^ 

* 



4851-2 




In 

20607<« 




4848-8 




1 

20617^2 




$4848-1 




3 

20621«5 




4844-7 




4 

206H5d 




4843-3 




4 

206Ud 




4842-3 




5 

2miBd 




4841-1 




1 

206 50d 




4839-4 




2 

20658d 




4838-8 




4 

20660('i5 




4837-7 




3 

20665d 




4835-0 




3 

20677d 




$4833-8 




1 

20681fl5 




4831-8 




4 

20690f^ 




4826-7 




In 

207 12«: 




4824-6 




In 

20721 




$4823-3 




4 

20727d 


1 


4817-2 




2n 

20753d 




4815-3 




1 

207 6 If^ 




4812-3 




2 

20774f^ 




$4810-3 




1 

1 20783<^ 


1 


4809-3 




1 

20787f^ 




4808-6 




1 

20790fZ 




4808-0 




2 

20793rtJ 




4807-5 




! 1 

20795^^ 




$4807-1 




4 

2079 6^^ 




4803-8 




1 

20810^ 




4802-1 




8 

20818fl? 




4799-8 




8 

20828^^ 




4799*2 




2 

20831 rtf 




4798 6 




3 

20833^ 




4797-7 




2 

20837^i! 




4797-3 




6 

20838^^ 




4793-5 




In 

20855^^ 




4792-1 




In 

20862rif 


4788-7 


4790-3 




2 

20869<-/ 



4788-8 , 



2sd 

8 

2087 6hd 




4787*8 




6 

20880d 


i Spectrnm of Ferric Chloride sohrtion. 

1 Calcium . 48dG a, 4832 4822*3, 4811*2, 4806'7, J PoBeibly due to Nickel. 
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IBON — oooitmmed. 


I. Spark Spectrum 

II , Arc Spectrum ^ 

ntensity and 
Character 

Osc. Freq. 









Huggins 

Tlial^n 

Kirchhoff 

Vogel 
and Thaldn. 

Cornu 

Liveing 
and Dewar 

I. 

II. 


a 

h 

c 

d 

e 

/ 







4786-8 




2 

20885^Z 


4:786-9 ; 


4786-9 



2scl 

6 

20889M 




4784-9 




3 

20893^2 



* 

4779-8 




1 

30916^^ 




4778-5 




2 

20921^2 




4775-3 




2 

20935<? 




4771-8 




5 

20960^ 




4770-7 




2 

20965^^ 




4767-3 




8 

20970^2 




4765-8 




1 

20977^^ 




+4765-3 




3 

20979^^ 




4764-4 




2 

20983a! 




4758-8 




1 

21008<« 




4756-7 




4 

21017a! 




4755-3 





31023^ 




4754-7 




1/^ 

21026d 




4751-6 




In 

31039<^ 




4750-2 




In 

21045<^ 




4749-2 




2n 

21050i^ 




4747-2 




2n 

21058c? 




4746-0 




6 

21069a! 




4743-6 




In 

21075<? 




+4740-7 


• 


6 

21088c? 




4739-6 




2 

21093c? 




4737-1 




1 

21104c? 




4736-2 




10 

21108c? 




4735-2 




4 

2lll2d 




4733-3 




2 

21121c? 




4732-7 




6 

21123c? 




4730-7 




4 

21132c? 




4728-9 




In 

21140c? 




4728-3 




2 

21143c? 




4727-9 




6 

31146c? 




4725-4 




2n 

31156c? 




4720-3 




3n 

31179c? 




4716-8 




lb 

31196c? 




4713-7 




3 

31308c? 




4711-4 




1 

21319c? 




4710-6 




2 

21220c? 


4709-5 


4709-6 



2ad 

8 

21227?cc? 


470S'4 


4708-3 



2sd 

6 

21232/-'c? 


470G*6 


4706-6 



2sd 

10 

21240?»c? 




4704-7 




2 

21249c? 




4704-2 




4 

31251c? 




4699-4 




3 

31273c? 




4697-7 




2b 

21281c? 




4694-3 




2 

21296c? 


4690-9 


4690-6 



6sc 

10 

2131 2&C? 




4689-3 




4 

31319c? 




4688-6 




2 

21323c? 




4687-3 




1 

21328c? 




4686-5 




2 

21332c? 




4683-7 




In 

21344c? 1 


* Oalc.inni ; 47.ri-3, 4721M, 46ft4-3. t Manganese. 






Irok — continued. 


I. 

Spark Spectrum 

II. Arc Spectrum 

Intensit^^and 

Character 

Osc. Freq. 

Htiggins 

a 

ThaMn. 

b 

Kirchhoff 

c 

Yog-el 
and Thalen 
d 

Cornu 

e 

Liveing 
and Dewar 
/ 

I. 

II. 




4682-7 




4 

21349^? 




4681-3 




2 

2U^5rid 




4680-6 




1 

21358f^ 




4679-7 




2 

2rSi\2d 




4677-9 




10 

21371^^ 




4672-2 




6b 

21397^; 




4668-3 




6 

2UlBd 




4667-2 




10 

2U20d 




4665’5 




10 

2U27d 




4664-9 




2 

21430^Z 




4662-3 




1 

21442^? 




4661-2 




2b'- 

21447^7 




4660-7 




1 

21460^7 




4657-5 




1 

21404^7 




4656-7 




1 

214:()8rZ 


4fi63-6 


4663-7 



6sc 

10 

21482Z»^ 




4660-4 




1 

21497^7 




4649-2 




1 

21503^7 




4646-7 




8 

21514^7 




4642-7 




6 

21633^7 




4640-0 




In 

21645^7 




4637-3 




8 

21 668^7 




4636-7 




8 

215Qld 




4635-0 




4 

21568^7 




4633-9 




2 

2157-M 




4633-0 




1 

2157S<7 


4632-1 


4632-1 



6sc 

6 

215827^7 




4629-3 




6 ’ 

21595/7 




4626-6 




1 

21608/7 




$4624-3 




8 

21618/7 




4618-6 




8 

21645/7 




$4618-1 




2 

21647/7 




4614-8 




1 

21663/7 




4613-3 




1 

21670/7 




4612-5 




6 

21672/7 


4610-7 


4610-5 



6sc 

8 

216827//7 




$4607-0 




. 6 

21701/7 




4603-7 




2 

21715/7 


4602-7 


4602-3 



4sd 

10 

2l721bd 




4601-3 




4 

21726/7 




$4600-2 




1 

21732/7 




4597-4 




5 

217-15/7 




4595-3 




4 

21756/7 




4594-7 




4 

2175S/7 


4692-0 


4691-9 



6sc 

8 

217707//7 




4590-1 




1 

21779/7 

4582 



$4686-4 



Is 

4 

21796/7 




*4684-2 




4 

21807/7 




4683-3 




2 

21812/7 




$4680-8 




6 

21824/7 




4579 8 




2 

21828/7 




$4679-4 




1 

21830/7 


* The solar ray here is rloiible, the lose refrangible ray being clue to Calcium 
t Calcium : 4632-4, 4616*6, 4606-7, 4585-3, 4680-8, 4678*0. 


t Barium : 4599-1 
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’'Continued. 


I. 

Spark Spectrum 

II. Are Spectrum 

Intensity and 
Character 

Osc. Freq. 




Vogel 
and ThaMn 


Liveing 
and Dewar 


H uggin 8 

ThaMn 

Kirchhoif 

Cornu 

I. 

II. 

a 

b 

c 

d 

e 

f 







4674-2 




4 

2lSB5d 




4572-2 




1 

21865fl! 




4671-1 




1 

21870<i 




4668-2 




4 

21884«! 




4666-3 




2 

21893f« 




4565-8 




1 

21895d« 




4565-0 




2 

21899d! 




4564-2 




2 

21903a! 




4560-7 




1 

21920d! 




4559-4 




2n 

21926<^ 




4557-3 




1 

21936^: 




114555-4 




8 

21945<i 




4561-8 




4 

21963<Z 




4660-1 




2 

21971<i 




4548-9 




5 

21977^ 




' 4647-3 % 




8 

21984<i! 




4646-3 




1 

21989<'Z 




4544-0 




1 

22000d 




4641-8 




2n 

220lld 




4638-0 




2 

2202dd 




+±4532-5 




2 

22056d 




4530-8 




1 

220B5d 




4530-4 




6 

220C)7d 




4528-8 




2 

22075^^ 


4528-1 


4628-0 



6sc 

10 

220785<i 




±4525-7 




4 

22090^ 




114524-4 




8' 

220md 




4522-6 


1 


2 

22105(2! 




4522-0 




2 

22108(3! 




4519-5 




2 

22l2Qd 




4517-6 




1 

22129^ 




4516-8 1 




4 

22riM 




4514-7 




1 

22143(« 




4513-4 




4 

22150^2 




4508-9 




lb 

22172fl! 




4507-6 




1 

22178<2 




4506-5 




1 

221S4d 




4504-2 




3 

22195(2! 




4501-8 




2 

22207fl! 




4498-4 




2n 

22224(2! 




4496-2 




2n 

22235^^ 




^4493-8 




10 

22246(2! 




4492-0 




1 

22255(2! 




4490-2 




2 

222B4:d 




4489-3 




4 

222(iM 




4488-8 




5 

22271(2! 




4488-3 




2 

22274(2! 




4487-5 




2 

22278(^ 




4484-8 




4 

22291(2! 




4483-5 




3 

22298(Z 




4482-0 




1 

22305(2! 




*4481-6 




10 

22307(i: 


♦ Observed filso by Locoq do Boisbaiidran in the Spark Spectrum of Borric Chloride solution, 
t Tlie sf)lar ray hero is doviblo, the less refrangible ray being duo to Calcium. 
t Calciim): 4535-3, 4534*9, 4534-1, 4532-0, 4620-3. t! Barium : 4563*4, 4524-4, 









Ikon — contimied. 


I. 

Spark Spectrum 

II. Arc Spectrum 

Intensity and 
Character 

Osc. Freq. 

Huggins 

a 

Thal^n 

b 

Kirclihoff 

c 

Yogel 
and Thalen 
d 

Cornu 

e 

Li-veing 
and Dewar 

f 

I. 

II. 




4481-0 




1 

22310^^ 




4479*4 




3 

22318^2 




4478-8 




3 

22321^^ 




4476-4 




10 

223387^ 




4468-7 




8 

223707^ 




4466-0 




8 

22n85d 




4461-2 




8 

22m)a 




*4458-6 




3 

22422f^ 




+4455-7 




3 

22‘kS7d 




4453-8 




6 

22iUd 




4452-8 




1 

22451fif 




4449-8 




3 

22466^ 




*4447-2 




10 

22479^2 




4446-3 




2n 

22484^7 




4446-0 




1 

2249 HZ 




4442-7 




8 

22602^Z 




4441-7 




10 

22507f^ 




4440-3 




1 I 7 . 

22514rZ 




4439-9 




1 r 

2251 6r^ 




4439-3 




2 

225 197^ 




4437-8 




2 

22527r/! 




4436-3 




2 

2253 5^i! 




4433-2 




4 

22m0d 




4432-6 




6 

22B58d 




4432-0 




4 

22m7d 




4430-2 




6 

22r>mi 




4429-6 




2 

22569ri! 




4426-7 




8 

225S4rZ 




4423-3 




In 

2260 




4422-5 




1 

22605^/ 




4421-8 




a 

22609f/ 


*4414-8 

4414-6 

114414-3 


(4414-8) 

lOsc 

lOr 

22('Akyhcd 




4407-8 


4407-7 


6 

22mw 



Hartley 

4407-2 




6 

22Q8M 



and 









Adeney 







44:06 

*4404-3 

$4403-7 

4404-3 


(4404-3) 

8sc 

lOr 

228m)cd 




4400-7 




6 

22717 d 




4394-5 




2d 

22749^/ 




4392-2 




lb 

227md 




4390-5 




4 

2277Qd 




4330-2 




1 

2277ld 




4388-8 




2 

2271M 




4387-9 




5 

22783a! 




4387-4 




4 

22786ri! 




4384-9 




1 

22799*^ 




4384-3 




1 

22801^ ' 

4380 

*4382-9 

§4382-6 

4383 0 


(4382-9) 

8sc 

12r 

228lQhcd 




4376-9 


4379-1 


1 

22829r7/ 




4376-4 




1 

23843 




4376-6 




6 

22847(^ 


* Observed alsc by Lecoq de Boisbaudran in tbe Spark 
t See Calcium. + (4404-3)— Kirclibofe. 

II Less refrangible than tbe Manganese line 4414-2. 


Spectrum of Ferric Chloride solution. 

§ (4382-9)— XlrcbbofF ; see Calcium. 
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Iron — oontinnied. 


I. Spark Spectrum 

II. 

Arc Spectrum ^ 

ntensity aad 
Charact er 

Osc. Freq. 

Huggins 

Thal4n 

a 

Hartley 

i,BdAcleiieY 

Vogel 
and ThaMn 

Comu 

Liveing 
and Dewar 

I. 

11 . 

a 

b 

c 

d 

e 

/ 







4374-2 




1 

22864<Z 




4373-3 




3 

22869<^ 




4372 4 




1 

22S64rt: 




4369-3 




6 

22880^^ 




4367-6 




2 

238 89 




4367-2 




6 

22891^2 




4365-5 




2 

22900^ 




4362-5 




lb 

22916fl5 




4360-6 




2 

22926d5 




43681 




6 

22939^ 




4362-3 




8 

22969(« 




4351-0 




4 

22983<« 




4348-6 




2 

22989ti: 




4347-4 




2 

22996fl5 




4346-2 




4 

23002fl! 




4344-2 




1 

2301 2«: 


4343-1 


4343-3 




2 

23018&<Z 



4342-7 




2 

23020<? 




4340-0 




lb 

23035<^ 



4338-0 

4337-8 



4sd 

3 

2304672 



4336-6 




10 

2306372 




4332-0 




1 

2307772 




4330-6 




2 

2308572 




4327-3 




2 

23 10272 




4326-6 




4 

23 1 0672 




4326-3 




1 

2310772 

4324 

*4326-2 

1^325-0 

§4326-3 

114321-4 


(4326-2) 

8sc 

lOr 

4 

23114&7;72 

23 1 3472 




4320-2 




lb 

23 1 4072 


4314-6 


4314-6 


(4314-6) 

6sd 

lOr 

23170?772 



4310-0 




1 

2319672 




4309-2 




4 

2319972 

G 4307 
4303 

*4307-2 

■j;4307-l 

4307-3 

4304-7 


(4307-2) 

8sc 

3s 

lOr 

5 

23210&7J72 
23 2 2372 



4304-0 




2 

2322772 




4301-7 




4 

2324072 

4300 

4298-5 

r 4298-3 

4298-8 



3s 

10 

232672»C7'2 


,) 

4297-6 




4 

23 2 6272 

4294 

4293-9 

L 4293-3 

4293-7 



Ssd 

8 

232837;6y2 



4291-7 





23294/2 




4291-2 




3 

2329672 




4290-5 




1 

2330072 




4289-9 




2 

2330472 




4388-7 




1 

2331072 




4287-7 




2 

2331572 




4386-7 




2 

2332172 


4286-0 


4286-2 



4sd 

1 1 

233242772 



4285-2 




4 

2332972 



4281-7 

•1282-1 



2sr] 

1 8 

238476*72 



4280-0 




1 

2335772 




4279-4 




2 

1 2336172 


■* Observcil also by T,oooq do Boisbaiulran in the Spark Spectinim of Porrio Chloride solution. 
+ .n'>r>-C— Kirchhoff t 4306-9— ICirehliolT. § Possibly not due to Iron, 

1 I 'a'icLum : ■1318'2, -IdOTi, 4305--1, -laO'i-l, 4208T., •1280-0, •1282-7. 
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IBON — cofitinued. 


I. Spark Spectrum 


Huggina 


4272 


4259 


ThaMn 

b 


*4271-3 


*4260-0 


*4250-5 

4249-8 

•6 4247 


*4235-6 

4233-0 

t*4226-8 


Hartley 
and Adenej' 


4271-0 


4269-9 


4249-8 


4279-2 
4277-9 
4277-3 
4276-4 
4275-3 
4273-7 
r 4271-6 
V 4271-0 
4268-6 
4267-6 
4266-7 
4265-2 
4264 1 
4260-2 
4258-4 
4258-0 
4255-3 
4254-6 
4253-6 
4230-5 
4249-8 
4247-9 
4247-1 
4245-7 
4244-9 
4243-4 
4243-0 
4242-3 
4240-7 
$4239-4 
4238-5 
4237-7 
4236-8 
4235 6 
4233-3 
4229-0 
4227-0 
4225-9 
4225-5 
4225-0 
4224-1 
4223-7 
4221-8 
4219-8 
4218-8 
4217-2 
$4215-7 
4213-2 
4209-8 
4208-2 
4206-7 
4206-3 


* Observed also by Lccoq de Boisb.iudraii ia 
-j- Soe Oalcium. 


4221-7 

4218-3 

4209-9 


II. Arc Spectrum 


Togel 

and Thaldn 
d 


Cornu 

e 


Idveing 
and Dewar 
/ 


(4271-6) 

(4270-9) 


Intensityand 
Character 


Ssc 


7sc 


lOsc 

8sc 

4sd 


6sd 

6sd 

2sd 


2sd 

2sd 

2sd 


II. 


1 

2 

111 

2 

1 

2 

10 

10 

3 

5 
3 
1 
1 

10 

1 

2 

Id 

Id 

1 

10 

10 

3 

8 II 

3 

6 
1 
1 

3 
1 

4 
6 
4 
2 
8 
8 
2 

10 

1 

2 

4 

1 

4 
6 

3 
6 

5 

6 

4 
8 

5 
4 
3 


Osc. Freq. 


23362^/; 

23369,'7 

23372/Z 

23377^^ 

2338 

23392 ^^ 

23403^7 

23406 ^^ 

23420,7 

23425^ 

23430^7 

23438^^ 

234457 

2Hl67bo(l 

234767 

234787 

234937 

234977 

235027 

23519/;7 

23523 <'/<j7 

235347 

2353857 

235467 

235507 

235597 

235617 

235657 

235747 

235817 

235867 

235907 

235957 

23602(07 

236 1 9/;7 

236397 

23650/;7 

236567 

236597 

236617 

236667 

236697 

2368()/;7 

236907 

23701 brl 

237057 

237147 

237287 

23747/^7 

237567 

237647 

237677 


the Spark Spectrum of Tferric Oldoriilc solution. 
? Possibly duo to Maugitncsi!. 



Iron — ccmtirvued. 



I. Spark Spectrum 

II. Arc Spectrum ^ 

ntensityand 

Character 

Osc. Freq. 


Huggins 

Thal^n 

Hartlej' ' 
indAdeney j 

Vogel 
lud Thal<^n 

Cornu 

Liveing I 
aud Dewar 

I. 

II. 


a 

b 

C 

d 

e 

/ 








420.5-0 




2 

23774i? 





4203-5 




5 

23782^ 


4201 

’^4201-6 

4201*4 

t4201-6 



6sc 

10 

237947>co5 




4200-3 



3sc 

103C 

2 

23800^? 


4199 

*4198-0 

4198-4 

/ 4198*7 
\4197 7 



M H 

o c 

238145c^ 





' 4196-7 




4 

23827^? 





419.5-3 




5 

23829iZ 



4191-2 


4190-9 



Sac 

10 

23863M 



f4187-2 

1,4186-7 


r 4187-3 



lOsc 

10 

238757;<^ 




\ 4186-6 
4184-4 



lOsc 

10 

6 

23878&t? 

23891(i 



4181-3 


4181-8 




3 

23907&(i: 





4181-3 




8 

23909c7 



4177-0 


4177-2 




4 

23933ftt2 




4176-0 




4n 

23940i? 





4176-2 




6 

23944^: 





4174-3 




4 

23949£2 





4173-4 




1 

23964«J 





4172-8 




2 






4172-2 




3 

23961i« 





4171-6 




4 

23965ii: 





4170-4 




4 

23972^^ 





4168-4 




lb 

23983 





4167-3 




2 

23989ar 





4164-8 




lb 

24004 





4163-0 




lb 

2401 4<^ 





4160-9 




1 

24026 





4158-2 




4 

24042«! 





4157-2 1 




6 

24048(^ 





4166-2 




6 

24054i? 





4154-2 




4 

24065^^ 



*41.53-8 


4153-8 




6 

24067M 




4153-2 



6sd. 

6 

24:07 Id 


4151 

4161-6 


4151-4 



4sd 

2n 

24080?;><^ 



4149-7 




1 

24091t? 



4148-6 


4148-6 



4sd 

2 

24098M 




4147-0 




4 

24107<2 





41 45-4 




1 

24116^7 


4142 

*4143-1 

4143-0 

4143-2 



6sc 

10 

24:lZ0l>od 



4142-7 




10 

241.32i^ 





4142-2 




1 

24141t2 





4139-2 




lb 

24162<^ 





4136-3 




6 

241 69^^ 



*4133-9 


4134-0 



8sc 

. 6 

24183&^^ 




4133-2 




1 

24187^2 





4132-2 




4 

24193^^ 


41.31 

4131-5 


4131-3 



lOac 

10 

24198/;^^ 



4126-9 




6 

24224«! 





4125-5 




4 b 

" 24233^7 





4 1 23-2 




2 

24246^Z 





4121-8 




2 

24264fl! 1 


* Olxsorvcil also in tiie Spark Snnctnitn of Ferric Clilorido solution by Locoq do Boisbivuclraii, wlio gives 
also Hues at (iOUO, 11045, bOSO, fiOIiO, 5805, and 5829. t Possibly due to MaiiKuiiesc. 
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Ibo n — continued. 


I. 

Si)ark Spectrum 

II. 

Arc Spectrum 

Iiitensityand 

Character 


Hudgins 

Thal€n 

Hartley 

Vog-el 

0 or 11 X 1 

Livein^ 



Osc. Pi-eq. 



and Adeney 

and Tlialen 


and Dewar 

I. 

IT. 


a 

h 

c 

d 

e 

f 







4121-1 




4 

24258^^5 




4119-6 




4 

24268^/! 


4117-8 


4117-8 



8sc 

8 

24278^j! 




4113-7 




4 

24302^j! 




4112-3 




3 

2431 




4109-2 




6 





4106-8 




6 

24343r; 




4106-7 




1 

24349<'i! 




4103-6 




3 

24362rt! 




41C0-2 




4 

24382/Z 




4097-6 




6 

3439 




4095-6 




5 

24409ti 




4086*5 




2 

24--MHd 




4084-7 




4 

2i‘i7i?jd 




4084*4 




4 

2U7(id 




4083*9 




6 

24479rf 




4079*7 




2 

24504r/ 




4079-3 




2 

24507r^ 




4077-8 




2 

2451 6p/ 




4076-0 




6 

24527p^ 




4074-2 




3 

2453 




4073-1 




3 

24544('i 

4074 

*4071-0 

4071-6 

4071-0 

4071*1 

(4071-0) 

8sc 

lOr 

2Ar>r>cd)cdc 




4069-7 




2 

2456 




4067-3 




4 

24579/-; 




4066-7 




2 

24,583/-; 




( 

4066-3 




2 

34:585/*; 

4067 

*4062-9 


4063-0 

40630 

4062*9 

(4062*9) 

8so 

lOr 

2‘imnhcdc 





4061-8 




4 

2461 2d! 





4059-2 




1 

24638^; 





4058-2 




1 

24634/-; 



J 


4057-6 




2 

24638^; 





4056-7 




1 

2:1643/-; 





4054*2 




4 

‘^4658^; 





4051-7 




2b 

24674/-; 





4048*2 




1 

24695/-; 

4047 

*4045-0 


4045-4 

4045*3 

4045-0 

(4046-0) 

Sso 

lOr 

247l^Vf>cde 


• 


\ 

4044*0 




4 

24:72 D; 




4043-3 




4 

24725/-; 




4040-5 




2 

24742^; 




4039 5 




2 

21-748p; 




4033-9 




4 

24783/; 




4032-4 




4 

24792/-; 




4032-0 




3 

24794^; 




4031-3 




1 

24798^; 




4030-0 




6 

24807/-; 




4024-0 




4 

2484:5^; 




4021-3 




4 

24860/; 




4017-6 




1 

2-188.1/; 




4016-4 




5 

24890/; 




4013-8 




4 

24907// 




4013-0 




1 

24912// 


• Observed also in the Spark Spectrum of Ferric Chloride solution bv Lpcoo do Boisbimrlmu wi.n 

' at 6095, 6045, 5980, 6936, 5865, and 5829. ‘ ’ uoibbauduin, who gives 


% 


Iron. — cmitmtted. 


I. 

Spark Spectrum j 

II. Arc Spectrum 

[n tensity and 
Character 

Osc. Freq. 

Huggins 

a 

Thaldn 

b 

Hartley and 
Adeney 
c 

ThaMn 
and Vogel 
d 

Cornu 

e 

Lockyer 

f 

I. 

11. 




4009-0 




4 

24936<« 




4006-6 




1 

24961ri 




4006-5 




1 

24958<^ 


4004-8 

4006-0 

4004-3 

4004-3 


4sc 

6 

249647;^?^Z<s 




4000-9 




2 

24987<'^ 




3999-5 




1 

24996^? 




3997-2 

3996-7 

3997-6 


4 

‘imWdef 




3996-7 


3996-9 


4 

26012(;// 






3996-5 



26014/ 






3996-2 



25023/ 






3993-6 



26033/ 






3984-6 



26089/ 






3983-2 



25098/ 






3980-8 



26113/ 






3976-8 



26138/ 






3976-8 



25146/ 






3976-6 



26146/ 






3970-3 



26179/ 






3969-6 



26184/ 






3968-6 



25190/ 






3968-3 



25192/ 

II, 


*3968-7 

3968-1 

3966-7 

3967-0 

6sc 


26197c^d/ 






3966-6 



26210/ 






3966-1 



26212/ 






3964-5 



26216/ 






3963-6 



1 26222/ 






3962 1 



26232/^ 






3969-2 



2626d/‘ 





3966-9 

3955-7 



26272f 



1 



3965-6 



26273/ 






3964-2 



26282/ 






3952-1 



26296/ 




3951-4 


3961-6 



26299<^ 






3960-1 



26308/ 






3948-8 



26316/ 






3947-8 



25323/ 






3947-2 



25327/ 






394-6-7 



25330/ 






3946-0 



26334/ 






3944-2 



26346/ 






3943 8 



25349/ 






3942-5 



26867/ 





3941-8 

3941-6 



26363§/ 






3940-3 



25371/ 






3939-7 



26376/ 






3936-3 



25397/ 






3934-7 



26407/ 






3934-3 



25410/ 

ILj5 


*3933-1 

3933-0 

3932-9 

3931-7 

3sd 


26418<;/^e 






3930-2 



26436/ 



f 3929-7 


3929-S 

3929-6 

3sc 


26<139cf/ 



\ 3927-6 

1 

3927-3 

3927-0 

3sc 


26456^^/ 


^ Flee Calcium. 
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IBO N — eonti/Mied. 


I. Spark Spectrum 

IL 

Arc Spectrum 

Intensity and 
Character 

Osc. Freq. 

Huggins 

a 

Hartley 
and Adeney 
c 

Thal^n 
and Vogel 
d 

Cornu 

e 

Lockyer 

/ 

I. 

11. 





3925-3 



25468/’ 





3924-9 



25471/ 


3922-6 


3922-0 

3922-0 

3so 


25487ce/ 




3920-0 

3919-4 



25604e/ 




3918-4 

3918-3 



255 13e/ 




3917-8 

3917-7 



256 17^/ 





3917-5 



25519/ 





3916-5 



25525/ 





3916-0 



25531/ 





3912-9 



25549/ 





3910-2 



25572/ 





3907-3 



25685/ 





3906-2 



25592/ 




3906-9 

3906-0 



25594<3/ 





3903-3 



25611/ 





Liveing 





r3902-6 


3901-9 

and De-war 

3sc 


25618c<9 


3899-3 


3898-4 

(3898-4) 

3sc 


26641C5 




3897-0 




25653^^ 


L 3895-1 


3894-7 


3sc 


25667ce 




3892-6 




25682e 


r3888-l 


3888-0 


3 sc 


25712ce 


J 


3887-4 




25716e 


i 


3886-4 




26723? 


13885-7 


3886-0 

(3886-0) 

7sc 

r 

25727ce 




3884-7 




25734? 




3880-3 




25763? 


3878-1 


3877-4 


7so 


25780?^ ' 


r 3872-2 


3871-3 


3sc 


26820cr 


.J 


3870-6 




25828? 


1 3865-2 


r 3865-5 


3 sc 


26863c? 





< 3865-2 




25864? 




L 3864-8 




25867? 




3860-6 




25895? 


/ 3859-6 


3859-3 


7sc 

r 

25903c? 


\3866-l 


3855-7 


7sc 

r 

25926c? 




3853-7 




25941? 




3852*7 




25948? 




3851-8 




25954? 




3850-0 




25966? 


3819-1 


3849-7 


3sc 


25970c? 




3845-9 




25994? 




3844-6 




26002? 




3841-9 




26021? 



» 

O O A.O 


f 3840-5 


7sc 


26030& 



Oo4;U O 


\ 3840-1 




26033& 


■ 



3838-5 



* 

26044& 



13834-0 


3833-6 


7so 

r 

26076?-. 


(■3827-4 


3827*7 


7so 

r 

2&ll^ah 


- 

3826-5 


3825-3 


7 sc 

r 

26131C.& 


1 (3824-0 


3824-1 


1 5sc 

r 

26U2«J 
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Ikon — continued 


I. Spark 
Spectrum 

II. Arc 
Spectrum 

Intensity and 
Character 

Hartley 

Cornu 



and Adeney 


I. 

II. 

a 

ft 



L 7 

3820-3 

*:'1819-7 

7sc 

r 



3819-2 





3816-9 




3815 8 

3816-3 


r 


;-1814-0 



3812-6 

3812-6 

2sc 



'3804-4 

3806-0 

3xxc 




3802-0 





3799-4 




3798-4 

3798-7 

3sc 




:3796-8 




3794-6 

3794-9 

3sc 


w 


3793-3 





3792-7 





3792-2 





3790-6 





3789-8 




13788-0 

3787-1 




3786-2 




3785-4 




7 3767-0 

3766-8 

7sc 

r 


3765-3 

3765-0 

2sc 



3763-3 

3763-4 

7so 


3767-9 

3757-7 

7sc 

r 


375:3-4 




7'3749-4 

3749-6 

9sc 




3748-2 




3745-4 

3745-6 


r 


13742-7 

3742-9 



1 3736-9 

3736-6 


r 

1 3734-7 

3734-4 


r 


3733-2 




:37:32-4 




3727-0 

./3727-0 

sr 

r 

i\l 


^3726-7 




3724-1 



( 3722-0 

3721-9 

4sc 

r 

t 37 1 9-7 

3719-7 

7sc 

r 


3716-4 




3715-6 




73709-0 

:3709-0 

6sc 




3707-8 


r 



3707-6 




13705-5 

3705-5 

5sc 

r 


3703-7 




3703-2 



( 3700 0 

.3700-8 

2sc 


13691-2 

3693-7 

2sc 


( 3()S8-6 


2nd 


t 3687-3 

3687-2 

1 ilad 



3C86-8 




Osc. Freq. 


26170«& 
26176Z» 
26192J 
2&miah 
26212ZI 
26221 
26275«& 
26294 Zi 
26:'>127» 
26:U9«& 
26:5607; 
26:545«'.& 
26:5557; 
26:5597; 
26:5627; 
26:5747; 
26:579 Z» 
26:594«& 
264047; 
264107; 
26413«7; 
26552.8 7> 
26564«7; 
26604^s7> 
26634& 
26662a;7; 
266727; 
2669 1«7; 
26710«7; 
26754a7; 
26769«7> 
26779ft 
267657; 
26.S23<t7; 
268257; 
268447; 
26S60tf.ft 
26876a& 
26900ft 
26906ft 
26953;87; 
26962ft 
269647; 
26977^7; 
269927; 
269987; 
2701 2r;.7; 

270(>lYi/; 
27103« 
27 1 1 2al 
271237; 


I. Spark 
Spectrum 


Hartley 
and Adeney] 
a 


3683-0 

3679-5 

U676-6 


3649-6 

3647-6 

(3640-0 

13637-8 

3631-0 


( 3620-3 
13618-6 


73609-2 

3606-6 

3602-4 

3598-4 

3594-9 

3688-2 

3586-3 

3684-8 


N 3681-1 
3669-6 
3566-0 
'3558-1 


3554-2 

r3540-9 


3634-8 

35:51-2 

3528-2 

3525-9 

3520-7 

3513-3 


II. Arc Intensity and 
Spectrrim Character 


Cornu 

ft 


3686-0 

3683-9 

3681-7 

3680-3 

3677-6 

3669-3 

3662-4 

3662-0 

3656-2 

3651-7 

3649-4 

3648-6 

3646-9 

3637-7 

:3633-8 

36:-50-9 

3623-7 

3622-7 

3621-0 

3620-6 

3617-8 

3616-9 

3609-7 

3608-3 

36060 

3604-6 

3602-1 

3601-8 

3594-0 

3586-2 
3584-9 
3584-1 
J 3580-6 
3568-9 
3564-1 
3558-1 
3556-0 
3554-0 
3541-5 
3540-1 
3539-2 
3536-4 

3527-0 

3525-7 

3620-6 

3513-7 

•1506-8 

3501-8 


3nc 

6sc 

Snc 

3sc 

Isd 

2sd 

2sd 

Snc 

Snc 

7sc 

3sc 

3sc 

7sc 


Bsc 

7sc 

7sc 

Snc 

Slid 

Isd 

3nc 

2sc 

Snc 

Snc 

9sc 

9sc 

9sc 

5nc 

6nc 

Snc 


Snc 

Snc 

iHC 

5sc 
5 sc 
Osc 


Osc. Freq. 


11. 


27129& 

27141a& 

27163& 

27167«& 

27196«ft 

27246ft 

27296ft 

27299& 

27343ft 

27376ft 

2739 3a& 

27399ft 

27409fls& 

27464a 

27482a ft 

27611ft 

27633aft 

27588ft 

27696& 

27608ft 

2761 Baft 

27630aft 

276407; 

27697aft 

277057; 

27717 ah 

27734ft 

27752a7; 

27766aft 

278 13a 7; 

27861a 

27876a7; 

27886a7; 

278927; 

27918a7; 

28009aft 

28046a7; 

2809 6a 7; 

281137; 

28128a7; 

28230a& 

282:397; 

282467; 

28279aft 

28310a 

28339aft 

28354aft 

28:395a7; 

2846;3aft 

28516ft 

28548ft 


* 3819-0 — Mascart. 


t 3728-8— Mascart. 


IIOSO-S— Mrscat. 
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Iron — oontimted. 


I. Spark 
Spectrum £ 

II. Arc 
Spectrum a 

Intensity 
ad Character 


Hartley 
and Adeney 
a 

Cornu 

ft 

1. 

C 

II. 

>sc. Freq. 

ai 

, 3496-6 

3496-8 

6sc 


28589a& 



3495-9 



28596/; 



3494-5 



28607ft 

3492-3 

3491-9 

6sc 

r 

2a627aft 

^3489-3 

3489-8 

5sc 


28648a& 



3488-9 



28653ft 



3488-0 



2866 Ift 



8485-4 



286S2ft 

( 3i-75-5 

3476-1 

3nc 

r 

28761aft 

1 3474 3 

3474-9 

6sc 


28771aft 

3470-3 

3470-4 

2sd 


28806a& 

3468-8 


2sd 

r 

28819a 

3465-4 

3465-5 

5sc 


28847a& 

( 3460-9 

3161-5 

2sd 


28883aft 

t 3457-0 

3457-8 

2sd 


28914aft 

3452 3 

3153-2 

2no 


28954aft 



3445-7 



29013ft 

( 3443-0 

3444'4 

3sd 


29027aft 

13443-0 

3443-0 

3 sc 


29035aft 



3440-8 

7so 


29054/; 



* ( 3439-9 


f 

29061ft 

0 3440-2 

i 3439-6 


n 

29064& 

3436-9 


5so 


29087a 



3426-7 



29 1 73ft 



3425-4 



29184/; 



3424-8 



29189/; ■ 



3422-8 



29206/; 



3-120-9 



29223/; 



3416-0 



29265/; 



3415-5 



29269ft 



3411-8 



29301ft 

3406-7 

3406-1 

5sc 

r 

29347aft 


3403-7 

3403-1 

2sc 


29373aft 


3400-2 


2 so 


29401a 


3398-2 

3397-6 

2sc 


29420a/; 

I 

3392-0 

3391-0 

3sc 


29472a 

1 

3389-5 


3sc 


29493a 


3383-3 


2sc 


29547a 

f 

3370-2 


2sc 


29662a 

i 

3366-1 


2sc 


29698a 

p 

3358-7 

t3369-3 

Inc 


29761a 


3353-3 

• 

3sd 


29812a 


3305-4 


6sc 


30243a 



3304-7 



30250ft 



3304-1 



30256ft 



3303-7 



.30259ft 

1 

3297-3 


2sd 


30318a 

i 

3294-6 

3296-0 

2sd 


30342a 


3291-5 

3290-8 

2sc 


30375a& 



3290-0 



30385& 

H 

3288-8 

3289-3 

2sd 


30393a6 



+ ,3284-8 

3sc 


30434& 


‘3285-4 

+ 13284-6 

1 . 


30436ft 


I. Spark 


Hartley 


n. Arc 
Spectrum 


Intensity 
and Character! 


3279-9 

3276-2 

3271-6 

3268-9 

3265-6 

3263-6 

3258-2 

,3255-1 

13253-2 

3249-1 

(3246-3 

13243-0 


3237-9 
3236-4 
3231 0 
3229-9 
3227-0 
3225-0 
3221-6 
3218-6 
3212-7 
3210-9 

(.3209-5 

3204-6 
3199-9 
3198-9 
( 3195-7 
■( 3 1 95-2 
f 3192-7 
13192-2 
3186-2 
3182-3 
3179-1 
3176-8 
3174-7 
3170-4 
3167-0 
3166-4 
3162-0 


R 


(3153-6 
1 3150-9 

3143-9 


Cornu 

b 


3283-4 

3282-7 


3272-2 

3269-3 

3263-9 


3252-4 
3246-8 
3246- L 
3242-8 
3238-9 
3238-7 
3237-8 
3234-3 
3232-3 
3226-6 
3224-4 
3221-0 
3218-7 
3212-2 
3210-8 
3210-5 
3209-8 
3209-3 
3201-3 
3199-7 
3198-8 
3196-3 

3192-7 

3192-3 


§3179-8 


3160-9 

3157-4 

3166-7 


( 3144-4 
t 3144-2 
3143-3 
3142-6 


Ose. Freq. 


II. 


* 3440-1— Mascart. 


t 3360-2 — Masoart. 


3134-6 
X 3285-6 — Mascart. 


2sd 

3sd 

2sd 

3 sc 

3sd 

3sc 

7sd 

2sd 

2sd 

Ind 

5so 

5sc 

2sc 

2sd 

3sd 

3nd 

7 so 

5sc 

3so 

3 sc 

7sc 

2s c 

3sc 

2so 

2sc 

2.SO 

5sc 

5sc 

5nd 

5sd 

6sd 

3sd 

6nc 

5sd 

Isc 

Isd 

7sd 

2sd 

3sd 


7sd 

Isc 

2sd 


3sd 
§ 3177-6- 


30447ft 
30453ft 
I 30479tt 
30514a 
30554aft 
3058()aft 
30613a 
30631aft 
1 30682a 
3071 la 
3()733aft 
i 30780aft 
3079 Oaft 
30S27aft 
I 30865/^ 

1 30871aft 
30882a& 

1 30925aft 
30940aft 
30082aft 
1 3 1001 aft 
31035aft 
31060aft 
1 3]llS)aft 
aiClfiaft 
3 1 1 38/; 
31146aft 
31 15()ft 
31197rtft 
3l2l2aft 
,3 1250a ft 
3 1 279aft 
31287a 
31312aft 
3131 Oaft 
31376a 
31414a 
31442aft 
3146Sa 
31489a 
31532a 
31566a 
31572a 
3ir)2(;aft 
316(i2ft 
31669/; 
31700a 
31727a 
31792ft 
31796ft 
31804/; 
3181 Ift 
1 31892a 
-Mascart. 
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Iron — continued. 


I. Spark 

II. Arc ^ 

n tensity 
and 

Spectrum 

Spectrum q 

haracter 





— C 

Hartley 
and Adeney 

Comu 

I. ] 

.1. 


a 

h 



f 3132-9 


Isd 


t 3132-1 


Isd 


8126-0 


2sc 


3120-7 


Ind 


f 3116-1 


3sd 


13113-4 


3sd 


, 3104-8 


2sd 


1 3101-3 


3sd 1 




f 3099-8 

7sc ’ 


S„ 3099-5 

- 3099-6 


r 



V 3099-2 



3096-7 


3sd 


3090-7 

3090-4 

3sd 



3089-3 


2sd 



3082-8 

3082* 

3sc 

r 


3078-6 

3079-3 

5sd 

r 


3076-7 


7sd 



3075-5 \ 


5sc 



3070-3 / 

3072* 

2nd 

r 


3066-6 

3066-6 

5sc 



3064-3 


2sd 



3061-3 


6sd 



3058-5 ] 
8066-3 i 

3057-3 

6s c 
6sc 

r 



3056* 


r 


3054-8 


Isd 



3062-1 


Isd 



3048-6 


Isd 


s 

3046-9 

3046-5 

6so 

r 

3044-2 


2sd 



'3041-6 

3041-5 

2nc 

r 


3040-8 

8040-7 

2nc 



^3040-0 

8040-3 

2nG 



8036-4 

3036-2 

5 sc 

r 


3032-8 


Isd 



3080-0 

3029-8 

3 so 

r 


13028-8 

8028-7 

3 so 



8024-8 

r 3025-3 
8024- () 

5 so 

r 


8022-6 

8022-7 

3 sc 

r 

rii 

j 8020-1 

( 8019-9 

7 sc 

r 

J. 

8018-1 

1 801 9-4 

2sc 

r 



8017-7 


r 


801 6-9 

8016-5 

2sc 

r 


8015-2 

3015-0 

2sc 



( 8012-4 


llsd 



1 8010-9 

3008-4 

2sd 

r 


8007-9 

3007-3 

3sc 

r 


8006-8 


3s o 



3006-2 

3006-3 

Bnd 

[ r 


Osc. Preq. 


I. Spark 
Spectrum 


Hartley 
and Adeney 
a 


32109a 
321 9 8a 
3 220 3a 
32250a 
32253a& 
32256a 
32282a 
32:'.4:7a?> 
323G0a 
32429a 
324()9a& 
32493a 
32503a 
325 (K)a 
3260()a& 
32625a 
32656a 
3268 Ga 
32709a 
327136 
32726a 
32756a 
32792a 
32813a6 
32840a 
32869a6 
32876a6 


U 


3005-7 

3002-1 

2999-6 
2998-1 
2996-3 
2993-7 
2989-8 
2986 2 
2984-6 
2984-0 
§2982-8 
2980-8 
2979-8 
2977-8 
2974-8 
2972-1 
2969-4 

2966-0 
( 2964-3 
1 2963-2 
2960-2 
2959-0 

2966-5 

2952-9 

2948-4 
2946-9 


* Liveing aud Dowar. 


t 2U47-3- 


32884a6 
328946 
32925a6 
32963a 
:{2995a6 
33007a6 
330156 
330526 
33074a6 
331();!a6 
331 17a6 
331286 
33139a6 
33157a6 
3:il8(;a 
33203a 
332306 
3:5239a6 
33248a 
33255a6 
■Livoiug and Dewar. 


II. Arc 
Spectrum 


Intensity 

and 

Character 


Cornu 

h 


I. 


n. 


Liveing- 
and Dewar 


/ 3002-7 
\ 3002-4 
3000-2 
2999-0 

2994-4 

2987-1 

2984-1 
2982-0 

2979-7 
2976-8 
2973-8 
2970-7 
2970-0 
2967-4 
2965-6 


2960-5 

2957-4 

2953-8 

2950-5 

2947-8t 


2944-0 


2938-7 

2936-4 

2932-4 

2931-1 

2928-3 

2926-0 


2922-8 

2921-6 

2917-4 
§ 2082-U 


lOsc. Freq. 


3sc 

7sc 

Bsc 

Bsc 

3sd 

5 sc 
Isd 
Isc 
7 sc 
7sc 
3sc 
3sd 
3sc 
3sd 
2nd 

6 sc 
5nc 

6 sc 
3so 
3nd 
Isd 
6sc 

3sc 

7 sc 
5sd 
7 sc 


Liveing- 
ind Dewar 
2944-6 
2944-0 
2943 1 
2940-8 
2939-9 
2938-7 
2937-3 
2936-4 
2932-4 

2928-3 

2926-0 

2925-2 

2924-7 

2923-2 

2922-8 

2920-0 
2917-4 
-Cornu. t 


r 

2r 


33260a 
332936 
332976 
33324a6 
33340a6 
33364a 
3338 9a6 
33437a 
33473a6 
33495a 
33601a6 
33r>20a6 
33538a 
33549a6 
33577a6 
33611a6 
33644a6 
3366 a6 
336896 
33707 a6 
38725a 
33737a 
33770^<6 
33785a 
338036 
33814a 
33860a6 
338826 
83910a6 
83924a 


1 
1 
Ir 
8 
1 

4r 

2 

lOr 

2 

lOr 

1 

J 

1 

1 

1 

2 


839506 
88957a6 
889676 
889946 
840046 
8401 8a 6 
840846 
84045a6 
8409 la6 
34106a 
84189a6 
34166a6 
841756 
841816 
842006 
84208a6 
8421 9a 
842866 
842l:>7a6 


Prolialily due to Carbon. 
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Iron — oontimied. 


X. Spark 
Spectrum 

II. Arc 
Spectrum 

Intensity 
and Character 

Osc. Freq. 

I. Spark 
Spectr-um 

II. Arc 
Spectrnm 

Intensity 
and Character 

Osc. Freq. 

Liveing 

Ijiveing 

T 

11 

Li vein g 

Liveing 

I, 

II 

and Dewar 

and Dewar 




and Dewar 

and Dewar 





2913-6 


1 

34311 

2843-1 

2843-1 

1 

1 

35162 

2911*6 

2911-5 

1 

lOr 

34336 

2840-3 

2840-3 

6 

1 

36196 

2910-5 


1 


34348 


2839-6 


1 

36206 


2908-9 


1 

34367 

2837-7 

2837-7 

1 

2 

36229 


2908-2 


1 

34376 

2836-7 

? 

1 

r 

36241 

2907-1 

2907-1 

1 

1 

34388 

2835-2 


6 


35260 

2905-8 

2905-8 

1 

1 

34403 


2832-8 


2 

36290 


2903-5 


1 

34431 


2832-4 


2 

36296 

■ 2902-1 


1 


34447 

2831-8 

2831-8 

1 

6r 

36302 


2901-3 


2 

34457 

2831-0 


8 


36312 


2900-8 


2 

34463 

2828-3 

2828-3 

2 

1 

35346 


2898-9 


2 

34473 

2827-3 

2827-3 

1 

1 

36368 


2897-8 


1 

34498 

2827-0 


1 


36362 

2896-7 


2 


34511 

2825-1 

2825-1 

1 

6 

35386 

2894-6 

2894-6 

4 

2 

34638 


2823-9 


Ir 

36401 

2894-0 

2894-0 

2 

2 

34544 

2822-9 

2822-9 

1 

6 

36413 


2893-2 


1 

34553 


2820-4 


1 

36445 


2892-0 


1 

34567 

2819-0 

2819-0 

1 

1 

36462 


2891-2 


1 

34577 

2817-0 

2817-0 

1 

1 

36487 


2889-2 


1 

34601 


2815-1 


1 

36611 

2887-6 


1 


34618 

2813-4 


1 


35633 


2887-3 


1 

34624 

2812-8 

2812-8 

4 

8 

36540 


2886-8 


1 

34642 

2812-2 


1 


36648 

2885-6 


1 


34645 


2811-7 


1 

36564 

2883-3 

2883-3 

4 

1 

34672 

2810-9 


1 


35664 

2880-4 

2880-4 

2 

1 

34707 

2809-7 

2809-7 

1 

1 

36680 


2878-2 


4 

34733 


2807-9 


1 

36604 


2876-8 


4 

34752 

2806-7 

2806-7 

1 

6 

36618 

2876-4 


1 


34755 

2805-4 


1 


36(534 

2874-9 

2874-9 

2 

1 

34773 

2804-9 


1 


36640 


2873-6 


6 

34789 

2804-2 

2804-2 

2 

1 

36649 

2873-0 


4 


34796 

2803-8 


1 


35654 

2872-0 

2872-0 

2 

4r 

34808 

2803-2 

2803-2 

1 

1 

36(562 

2870-7 


1 


34824 


2801-8 


1 

36680 

2869-0 

2869-0 

1 

6 

34844 


2800-8 


6 

36(593 


2868-0 


1 

34867 


2800-1 


1 

35702 


2867-1 


1 

34868 


2799-4 


1 

36710 

2866-6 


1 


34875 

2798-8 

2798-8 

4 

1 

36718 


2866-2 


2r 

34878 


2797-9 


6 

35730 

2864-7 


1 


34897 

2797*4 

2797-4 

2 

2 

36736 


2863-6 


4 

34910 

2796-8 


1 


36750 


2863-1 


4 

34916 


2794-6 


6 

35773 


2862-4 


1 

34926 

2793-3 


4 


35788 

: 2862-1 


1 


34928 


2792-2 


1 

36802 

2860-9 

7 

1 

r 

34943 


2791-6 


1 

35813 


2868-3 


1 

34975 

2790-3 


1 


35827 

2867-9 


4 


34980 


2789-6 


1 

36837 

2856-7 


1 


34994 

2788-0 

2788-0 

6 

10 

36866 

2865-3 


I 


35012 

2785-1 


6 


35894 

2849-3 


1 


35087 


2784-2 


1 

35906 

2848-2 

2848-2 

1 

1 

36099 

2783-4 


10 


36916 

2848-0 

2848-0 

2 

1 

35101 

2781-6 

2781 -6 

1 

2 

35939 


2846-5 


1 

35120 

2778-9 

2778-9 

8 

1 

36974 

2845-3 

2845-3 

4 

2 

36136 


2778-3 


1 

36982 

2843-6 

2843-6 

4 

8 

36156 

2777-9 

2777-9 

2 

4 

36987 
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lEON — continued. 


I. Spark ll. Arc 
Specu'um Spectrum 

Liveing Liveing 
and Dewar and Dewar 


Intensity ■ 
and Character 


2777-7 

2776-9 

2776-1 

2774-5 


2771*9 

2770-3 

2769-1 

2768-8 

2767-2 

2765-3 

2764-7 

2763-6 

2762-4 


2761-7 


2766-9 


2766-6 


2753-0 

2752-1 

2750-8 

2749-8 

2749-0 

-{-2746-6 

2746-1 

2748-7 

2742-8 
2742-0 
2741-1 
2739-1 
2736-9 
2736-5 
I 2735-0 


2733-1 

2732-5 

2731-5 

2730-2 


2774-5 
2773 1 
2771-9 
2771-1 
2770-3 
2769-4 
2769-1 
2768-8 
2767-2 
2766-8 


2764-0 

2763-0 

2761-9 

2761-7 

2759-7 

2767-2 


2756-2 

2755-6 

2764-3 

2753-9 

2763-6 

2753-0 


2750-6 

2749-8 

2749-0 

f2746-6 

2746-1 

2744-2 

2743-7 

2743-3 

2742-8 

2742-0 

2739-1 

2736-9 

2736-5 

2735-0 

2733-9 

2733-7 

2733-1 


2730-2 


I. Spark 
Spectrum 

II. Arc 
Spectrum 

Liveing 

Liveing 

and Dewar 

and De-war 

2729-1 


2728-3 

2728 3 
2727-6 

2727-1 

2726-0 

2727-1 I 

2725-5 

2724-3 

2724-3 

2723-1 

2722-3 

2721-7 

2721-5 

2723-1 


Osc. Freq. 


35989 2729-1 

36000 2728-3 27 

36010 27 

36031 2727-1 27 

36049 2726-0 

36065 27 

36076 2724-3 27 

36086 2723-1 27 

36097 2722-3 

36101 2721-7 

36106 2721-5 

36126 2720-3 2' 

36131 2 

36151 1 2718-6 2 ‘ 

36168 i 2718-0 2 

36168 I 2 

36173 2715-7 2 

36181 2 

36189 I 2 

36196 i 2713-8 2 

36198 2 

36226 2711-9 

36257 i 2711-6 
36263 ! 2711-2 5 

36270 I 2710-1 2 

36279 ; 2709-7 S 

36296 ' 2708-7 

36300 i 

36306 2706-7 5 

36312 2706-0 5 

36324 i 

36341 2703-6 

36344 : 

36364 2701-2 

36365 2699-8 

36397 2698-6 

36403 

36429 2697-0 

36435 

36442 

36447 

3646H 

36470 2694-7 

36496 

36526 

36531 2693-4 

36551 2692-1 

36566 

36568 2691-2 

36576 

36586 

36598 

36615 2688-8 

t Probably due to Carbon. 


Intensity 
and Character 


2713-8 

2711-9 

2711-6 

2711-2 

2710-1 

2709-7 

2708-7 

2706-7 

2706-0 

2703-6 

2701-2 

2699-8 

2698-6 

2697-0 


2694-7 


2693-4 

2692-1 

2691-2 


2720-3 

2719-7 

2718-5 

2718-0 

2717*4 

2716-7 

2714-9 

2714-4 

2713-8 

2713-5 


2711-2 
2710 1 
2709-7 

2708-1 

2706-7 

2706-0 

2705-6 

2702-6 

2701-2 

2698-6 

2697-7 

2696-6 

2696-9 

2695- 6 

2696- 0 

2694-4 
I 2694-0 

2692-1 

2691-7 

2690-9 

2689-6 

2689-3 

2688-8 


bsc, Freq. 


36630 
36642 
36663 
36668 
36673 
36680 
36696 
36712 
36723 
36731 
36734 
36750 
36768 
36774 
36781 
36789 
36812 
36823 
36830 
36838 
36842 
36864 
36869 
. 36873 
36888 
36894 
36907 
36915 
36934 
36944 
36949 
36977 
36990 
37010 
37029 
37046 
37068 
37067 
37073 
37082 
37086 
37094 
37098 
37103 
37108 
37117 
37135 
37140 
37147 
37153 
37171 
37173 
37180 
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Ikon — conti mied. 


I. spark 
Spectrum 

II. Arc 
Spectrum 

Intensity 
and Character 

Osc. 

Freq. 

1. Spark 
Spectrum 

ir. Arc 
Spectrum 

Intensity 
and Character 

Osc. 

I'req. 

Liveing 
and Dewar 

Liveing 
and Dewar 

T. 

II. 

Liveing 
and Dewar 

Li-veinf? 
and Dewar 

I. 

II. 


2687-3 


1 

37201 

2636-1 

2636-1 

1 

1 

37923 


2686-8 


1 

37208 

2635-5 

2636-6 

1 

6 

37932 


2686-0 


1 

37219 

2635-1 


1 


37938 

2685-7 


1 


37223 

2632-9 


2 


37969 

2681-2 

2684-2 

10 

1 

37244 


2632-3 


1 

37978 


2683-5 


1 

37253 

2632 0 

2632-0 

1 

2 

37983 

2682-4 


2 


37269 

2631-0 

2631-0 

10 

10 

37997 

26S2-0 


2 


37274 

2630*7 

2630-7 

10 

10 

38000 


2681-5 


1 

37281 

2629-7 

2629-7 

2 

1 

3801(5 


2680-8 


1 

37291 

2629-2 

2629-2 

2 

1 

38023 

2680-4 


2 


37297. 

2627-9 

2627-9 

10 

10 

38041 


2679-9 


1 

37304 


2626-8 


1 

38068 

2678-5 

2678-6 

1 

8 

37323 

2626-2 

2626-2 

1 

1 

38066 


2677-2 


1 

37341 

2625-2 

2625-2 

10 

10 

38081 

2676-1 1 


1 


37357 


2623-6 


1 

38104 


2675-1 


1 

37371 

2623-1 

2623-1 

1 

6 

38111 


2674-6 


1 

37378 

2622 6 


1 


38118 


2672-4 


1 

37408 

2621-2 

2621-2 

6 

6 

38139 

2671-8 

2671-8 


1 

37417 

2620-4 


2 


38150 

2670-8 


I 


37431 

2619-9. 

2619-9 

2 

2 

38168 


2669-9 


1 

37443 

2618-6 


4 


38177 

2669-7 


1 


37446 


2-.18-3 


1 

38181 

2669-2 


1 


37453 


2617-6 


1 

38191 


2668-7 


1 

37460 

2617-2 

2617-2 

10 

10 

38197 

2668-5 


1 


37463 


2615-0 


1 

38229 


2667-2 


1 

37481 


261 4-0 


1 

38244 

2666-7 


1 


37488 

2613-3 

2613-3 

10 

1 0 

38254 

2666-1 

2666-1 

10 

10 

37497 


2612-3 


1 

38269 


2665-7 


2 

37502 

2611-4 

2611-4 

10 

10 

38282 

2664-2 

2664-2 

10 

1 

37523 

2610-7 

2610-7 

1 

1 

38293 


2664-0 


1 

37526 


261 O' 3 


1 

38298 


2663-5 


2 

37533 

2609-3 


1 


38313 

2662-2 


1 


37652 


2609-1 


1 

;-{831 6 

2661-6 

2661-6 

1 

4 

37560 

2608-7 

2608-7 

1 

1 

38321 


2660-8 


2 

37671 


2608-2 


1 

38329 

2657-8 

2657-8 

6 

1 

37614 

2606-7 

2606-7 

6 

6 

38351 


2656-4 


1 

37634 

2606-5 

2606 5 

1 

1 

38351 

2655-7 

2655-7 

2 

2 

37644 

2606-1 


2 


38360 

2651-4 


1 


37662 

26u5-6 


1 


383(57 

2653-3 


1 


37678 


2605-3 



38372 

2652-2 


1 


37693 

2605-1 


2 


38371' 


2650-9 


1 

37712 

2604-9 


2 


3837(5 

2650-4 

2650-4 

2 

1 

37719 


2604-4 


1 

38385 

2649-2 


4 


37736 

2603-8 


1 


38391: 

2647-3 

2647-3 

1 

4 

37763 


2603-5 


1 

38397 

2645-8 


1 


87784 


2599-7 


1 

38454 


2645-2 


2 

37793 

2598-9 

2598-9 

10 

10 

384(5(5 

2644-9 

2644-9 

6 

1 

37797 

2597-8 

2597-8 

10 

10 

38184 

2643-8 

2643-8 

1 

6 

378 1 3 


2596-0 


1 

:58509 

2641-7 


1 


37843 


2595-2 


1 

38521 

2641-4 

2641-4 

1 

4 

37847 

2594-6 


1 


38531 

2640-7 


1 


37857 


2593-5 


1 

38546 

2639-2 


4 


37879 

2.59.3-1 

2593-1 

6 

6 

38552 : 

2637 


6 


37906 

2692-2 


6 


38665 


t 2636-6 


1 

37916 

I 

2691-7 

1 

1 

38674 
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Ikon — contimied. 



I. Spark 
Spectrum 

II. Arc 
Spectrum j 

Intensity 
^nd Character 

Oac. 

I. Spark 
Spectrum 

II. Arc 
Spectrum f 

Intensity 
ind Character 

Osc. 

Freq. 


Liwlng 
md Dewar i 

Liveing 
md Dewar 

I. 

11 . 

Freq. 

Liveing 
and Dewar ! 

Liveing 
md Dewar 

I. 

II. 


2691-0 

2690-0 

2688-2 

2587-5 

2685-4: 

2684-0 

2682-0 

2580-6 

2578-9 

2577-4 

2676-5 

2675-7 

2674-0 

2672-8 

2671-2 

2570-6 

26(59-4 

25()8-() 

2668-1 

25(':()-7 

2566-0 

266:5-2 
2562 3 

2660-0 

2569-() 

2638-9 

2557-2 

2506-2 

2664-8 

2653-4 

2552-8 

2691-0 

2587-6 

2686-4 

2684-0 

2582-0 

2681-7 

2680-9 

2580-3 

2579-9 

2679-5 

2579-3 

2678 7 
2578-3 
2577-4 

2676-2 

2575-7 

2676-3 

2574-8 

2674-0 

2672-6 

2570-1 

2669-4 

2668-6 

2666-7 

2666-1 

2664-2 

2563-2 

2662-3 

2661-9 

2661-5 

2660-9 

2660-3 

2560-0 

2568-3 

2656-6 

2556-0 

2664-9 

2552-8 

6 

1 

1 

6 

10 

1 

6 

1 

1 

6 

4 

1 

6 

1 

1 

4 

1 

1 

2 

6 

4 

8 

8 

4 

2 

1 

1 

2 

2 

1 

1 

6 

6 

10 

8 

4 

4 

1 

1 

1 

1 

1 

1 

1 

6 

6 

4 

2 

2 

1 

1 

2 

1 

1 

6 

1 

1 

8 

8 

1 

I 

1 

1 

1 

1 

1 

1 

1 

1 

18583 

38598 

38625 

38635 

38667 

38688 

38718 

38722 

38736 

387:39 

38743 

38749 

38766 
38768 
38764 

38767 
38773 
38787 
38800 
38805 
38812 
38818 
38826 
38838 
38856 
38861 
38880 
:38889 1 
38897 
38908 
38920 
38927 
:?8948 
38969 
38973 
38986 
39002 
:{9016 
39024 
39029 
390:57 
39046 
39050 
39057 
:3i)0()7 
39076 
3909:i 
.39102 
:391l] 
:39124 
3912? 
3913( 
3915] 
3916( 

2560-8 

2560-3 

2549-7 

2549-1 

2549-0 

2548-4 

2647-0 

2546-6 

2645-8 

2544-9 

2543-7 

2543-0 

2642-4 

2.541-7 

*2641-6 

2540-8 

2540-4 

2638-6 

2638-0 

2636-6 

2635-2 

2634-2 

2633-4 

2632-0 

2530-4 

2529-9 

2529 2 
2528-9 

2527-1 

2626-7 

2526-0 

2625-1 

; *2523-9 

; 2623-3 

! 2622-6 
2521-6 
t 2520-8 

1 2519-3 

) *2618-8 

L 

) 2517-8 

2552-3 

2650-8 

2549-2 

2547-8 

2646-6 

2546-8 

2544-5 

2543-7 

2.543-0 

2641-7 

2540-8 

2539-1 

2538-6 

2536-9 

2636-6 

2536-2 

2534-2 

2533-4 

2532-6 

2632-4 

2532-0 

2531-1 

2630-4 

2629-0 

2538-9 

*2628-1 

2527-9 

2627-1 

252(5-0 

2525-1 

2524-7 

*2523-9 

2523-3 

2522-5 

2521-6 

2520-8 

2519-3 

*2618-8 

2618-6 

2517-8 

1 

2 

2 

2 

2 

2 

1 

2 

1 

2 

1 

6 

1 

1 

4 

4 

2 

10 

4 

10 

6 

8 

8 

1 

1 

1 

8 

1 

2 

2 

8 

8 

1 

1 

8 

6 

6 

1 

6 

1 

1 

1 

8r 

1 

2 

8r 

4 

6 

1 

6 

8r 

1 

2 

6 

2 

8r 

Ir 

6 

1 

1 

2 

1 

4 

Or 

Or 

1 

1 

8r 

2 

1 

2 
8r 
. 2r 
10 

1 

1 

2 

Or 

Ir 

6 

39168 

39191 

39198 

39208 

39216 

39217 
39219 
39228 
39237 
39249 

39267 

39268 
39282 
39288 
39300 
39311 
39321 
39331 
39333 
39346 
39361 
39372 
39379 
39389 
89406 
39411 
39432 
39448 
39460 
39473 
39476 
39482 
39496 
39607 
39616 
39620 
39526 
39530 
39643 
39540 
39569 
39566 
39670 
39690 
39601 
39609 
39618 
39631 
39640 
39657 
:39681 
39689 
39694 
39706 


* Probably duo to irilicoii. 



Ikon — contin tied. 


I. Spark 
Spectrum 

II. Arc 
Spectrum 

Intensity 
and Character 

Osc. 

Freq. 

I. Spark 
Spectrum 

II. Arc 
Spectrum 

Intensity 
and Character 

Osc. 

Freq. 

Liveing 
and Dewar 

Liveing 
and Dewar 

I. 

11 . 

Liveing 
and Dewar 

Liveing 
and Dewar 

I. 

II, 


2517-4 


2 

39711 

2481-8 

2481-8 

6 

Ir 

40280 

2516-8 

2516-8 

6 

1 

39720 

2481-3 


1 


40288 


2516-3 


1 

39728 

2480-7 


1 


40298 

*2516-8 

*2516-8 

1 

10 

39736 

2480-0 

2480-0 

8 

Ir 

40310 

2614-7 


4 


39754 

2479-6 

2479-6 

1 

8 

40318 


2514-3 


1 

39760 


2479-2 


1 

40323 

*2614-1 

*2514-1 

6 

6 

39763 

2479-0 


1 


4032(5 


2513-2 


1 

39777 

■}-2478-3 

t2478-3 

6 

10 

40337 

25J2-2 

2512-2 

4 

6 

39793 

2477-9 


1 


40344 


2512-0 


6 

39796 

2477-1 


2 


40357 


2511-6 


1 

39803 

2476-6 

2476-5 

1 

2 

40367 

t2611-4 

12511-4 

10 

1 

39806 

2476-0 


1 


40376 

2610-6 

2510-6 

2 

8r 

39819 


2475-8 


1 

40378 

t2608-8 


2 


39841 

2475-5 


1 


40383 


t260S-5 


2 

39852 

2474-9 


1 


40393 

2507-9 


1 


39861 

2474-5 

2474-6 

6 

6r 

‘40399 

2507-6 

2507-6 

1 

6 

39864 

2472-9 


2 


40425 

*2506-6 

*2506-6 



39882 


2472-7 


1 

40430 


2506-2 


1 

39888 

2472-4 

2472-4 

2 

8 

40433 

2506-8 


6 


39895 

2471-9 

2471-9 

4 

6 

40442 


2606-2 


1 

39904 


2470-6 


1 

404(55 

2504-9 

2504-9 

1 

1 

39907 

2470-3 


8 


4:0468 

2503-6 


6 


39930 

2469-0 


6 


40489 

2503-1 


6 


39938 

2468-4 

2468-4 

1 

6 

4:0499 


2503-0 


1 

39939 

2467-8 


2 


40510 

2602-1 

2602-1 

8 

Ir 

39964 


2467-2 


2 

40519 


2501-4 


2 

39965 

2466-4 

2466-4 

8 

2 

•40532 

2600-9 

2500-9 

1 

8 

39973 

2465-4 


6 


40548 

2600-7 


4 


39976 

2464-7 

2464-7 

4 

6r 

40660 

2498-7 

2498-7 

10 

1 

40008 

2464-6 


4 


40563 

2497-6 

2497-5 

8 

1 

40027 

2463-7 


4 


40576 

2496-3 

2496-3 

1 

6 

40046 


2463-4 


2 

4:0581 

2496-6 

2496-6 

4 

2 

40068 

2462-8 

2462-8 

4 

1 

4:0591 


2493-9 


1 

40085 

2462-3 

2462-3 

4 

1 

40599 

2493-7 

2493-7 

2 

2 

40088 


2461-9 


6 

4O(>06 

2492-9 

2492-9 

10 

6 

40099 

2461-4 


6 


4()()14 

2492-0 

2492-0 

1 

1 

40116 

2461-0 

2461-0 

6 

1 

40621 

2491-1 


6 


40130 


2460-8 


1 

40624 


2491-0 


8r 

40132 

2460-2 

2460-2 

4 

1 

4()(;:54 

2490-5 

2490-5 

8 

lOr 

40140 

2458-5 

2468-6 

10 

1 

40(562 i 

2489-6 

2489-5 

8 

lOr 

40166 


2458-2 


1 

4 06 (57 

2489-2 


4 


40161 

2467-4 

2457-4 

2 

8 

40680 


2488-7 


1 

40169 

2456-4 


1 


40697 

. 2487-7 

2487-7 

6 

10 

40185 


2466-0 


1 

40703 ! 


2487-1 


2 

40195 

2455-7 


1 


40712 


2486-8 


2 

40199 


2466-3 


1 

40715 


2486-4 


2 

40206 

2454-3 


6 


4:0732 

2486-1 

2486-1 

8 

2 

40211 

2453-8 


1 


40741 


2485-7 


Ir 

40217 

2453-6 


2 


40746 


2484-7 


Ir 

40233 


2453-2 


6 

40750 

2483-7 

2483-7 

6 

6 

40260 

2452-9 


1 


4075.5 

2483-3 


1 


40256 


2462-3 


1 

40766 

2482-9 

2482-9 

1 

10 

40262 


2451-8 


1 

40773 

2482-4 


6 


40271 


2451-3 


1 

40781 


t Probably due to Carbon, 


**■ Probably due to Silicon. 
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IkO n — continued. 


I. Spark 
Spectrum 

11. Arc 
Spectrum s 

Intensity 
and Character 

Osc. _ 

I. Spark 
Spectrum 

II. Arc 
Spectrum r 

Intensity 
ind Character 

Osc. 

Freq. 

Liveing 
and Dewar 

Liveing 
and Dewar 

I. 

II. 

Ifreq 

Liveing 
and Dewar j 

Liveing 
ind Dewar 

I. 

II. 

24:51-0 

2460-0 

2449-6 

2447-6 

2447-1 

2446-3 

2446-9 

2446-4 

2444-9 

2444-3 

2443-7 

2442-3 

2441-0 

2440-1 

2439-4 

2439-0 

2437-3 
2436-9 
2436-4 
2436-0 1 

2436-6 
*2434-7 
2434-3 
2433-9 
2433-2 
2432-6 
2431-8 

2430-6 

2429-7 

2429-0 

2428 7 

2428-5 

2427-9 

2427-0 

2426-4 

2425-0 

2424-3 

2423-8 

2422-9 

2422-4 

2419-7 

2418-2 

2417-5 

2451-0 

2460-7 

2460-0 

2448-6 

2448-1 

2447-5 

2446-3 

2445-4 

2444*9 

2444-3 

2443-7 

2442-3 

2441-5 

2439-8 

2439-4 

2437-9 

2436-0 

2436-6 

*2434-7 

2434-3 

2433-9 

2431-8 

2430-7 

2430-6 

2429-7 

2429-0 

2428-6 

2426-4 

2426-0 

2423-8 

2422-9 

2422-4 

2421-3 

2420-7 

2420-0 

. 2419-4 

2418-9 
2418-2 
2417-6 

2 

4 

4 

6 

6 

6 

1 

6 

1 

10 

1 

2 

1 

6 

1 

8 

1 

2 

2 

1 

1 

6 

6 

1 

4 

8 

8 

1 

8 

1 

1 

1 

8 

1 

2 

1 

1 

10 

4 

6 

1 

2 

8 

1 

1 

1 

1 

1 

6 

1 

1 

1 

2 

6 

8 

1 

6 

8 

4 

1 

1 

2 

1 

1 

1 

1 

1 

6 

1 

1 

1 

1 

2 

1 

1 

1 

1 

1 

1 

6 

1 

1 

40786 

40791 

40803 

40810 

40828 

40835 

40846 

40851 

40865 

40871 

40880 

40888 

40898 

40908 

40932 

40945 

40953 

40968 

40975 

40980 

40987 

41006 

41016 

41022 

41031 

41037 

41061 

41059 

41066 

41073 

41085 

41097 

41107 

41127 

41130 

41144 

41166 

41161 

41164 

41174 

41189 

41216 

41223 

41236 

41245 

41259 

41268 

41286 

41297 

4130S 

41314 

4132C 

41327 

4133S 

4136] 

2416-3 

2414-8 

2413-8 

2413-0 

2410-7 

2410-2 

2408-4 

2407-6 

2406-6 

2406-3 

2406-5 

2404-5 

2404-2 

2-102-3 

2401-9 

2401-0 

2400-0 

2399-0 

2398-6 

2396-5 

2396-4 

2396-2 

2394-7 

2392-4 

2391-3 

2390-7 

2390-1 

2389-2 

2388-4 

2388-0 

2387-2 

2386-3 

2384-8 

2384-2 

1 2383-0 

; 2382-7 

; 2381-7 

2380-6 

1 2379-0 

= 2378-8 

) 2378-2 

r 

) 

L 1 2376-2 

2417-1 

2416-3 

2416-4 

2414-8 

2413-8 

2413-0 

2411-4 

2410-7 

2410-2 

2407-6 

2407-3 

2406-9 

2406-3 

2404-6 
2404-2 
2402-3 
2401 -9 
2401-4 
2401 0 
2400-0 
2399-0 

2398-0 

2395- 4 

2396- 2 

2394-1 

2392-8 

2392-4 

2391-3 

2389-9 

2388-4 

2387-2 

2386-8 

2384-8 

2384-2 

2383-0 

2382-7 

2381-7 

2380-6 

2379-0 

2377-6 

2376-0 

2376-2 

2 

1 

1 

10 

10 

10 

1 

1 

10 

1 

10 

6 

2 

2 

1 

8 

10 

1 

2 

10 

6 

1 

1 

4 

1 

2 

1 

10 

1 

4 

4 

2 

8 

8 

6 

10 

10 

10 

1 

1 

6 

1 ' 
1 

1 

1 

1 

10 

1 

10 

10 

1 

1 

1 

1 

10 

10 

6 

1 

1 

1 

1 

1 

10 

1 

10 

6 

1 

1 

1 

6 

6 

10 

1 

1 

1 

8 

8 

6 

10 

8 

8 

1 

1 

1 

41368 

41372 

41387 

41398 

41416 

41428 

41466 

41468 

41477 

41608 

41621 

41627 

41634 

41539 

41644 

41668 

415-75 

41680 

41613 

41620 

41629 

41633 

41663 

41670 

41679 

41688 

41714 

41733 

41736 

41745 

41765 

41778 

41786 

41804 

41815 

41826 

41829 

41841 

41855 

41802 

41876 

41892 

41901 

41918 

41929 

41960 

41966 

41973 

41994 

42020 

42022 

42034 

42046 

42067 

42070 


* Probably due to Silicon. 
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lEOJsr — continued. 


I. Spai-k 
Spectrum 

II. Arc 
Spectrum 

Intensity 
and Character 

Osc. 

I. Spark 
Spectrum 

II. Arc 
Spectrum 

Intensity 
and Character 

BIB 

Liveing 

Liveing 

T 

TT 

Freq. 

Liveing 

Liveing 

T 

TT 

Freq. 

and Dewar 

and Dewar 

X* 

X x« 


and Dewar 

and Dewar 

X* 

XX* 


2374-9 

2374-9 

10 

8 

42093 


2334-6 


1 

42823 


2374-1 


1 

42107 


2334-2 

1 


42829 

2373-4 

2373-4 

10 

8 

42120 


2333-1 


1 

42849 

2373-3 


4 


42121 

2332-6 

2332-6 

10 

8 

42860 


2372-7 


1 

42132 

2330-9 

2330-9 

10 

8 

428S9 

2372-3 


4 


42139 


2329-3 


1 

42919 


2371-1 


4 

42160 

2326-9 

2326-9 

10 

8 

42963 

2370- i 

2370-1 

4 

4 

42178 


2319-9 


6 

43092 

2369-6 


2 


42187 


2319-6 


1 

43098 


2369-1 


4 

42211 


2319-2 


2 

43105 

2368-2 

2368-2 

10 

8 

42194 


2317-7 


1 

43133 

2366-2 

2366-2 

6 

6 

42248 


2317-6 


2 

43138 

2366-3 


2 


42264 


2316-7 


1 

43152 


2366-1 


1 

42267 


2313-6 


1 

43212 

2364-4 

2364-4 

10 

8 

42280 


2312-7 


8 

43227 

2363-6 


6 


42296 


2312-0 


1 

43240 

2363-3 


6 


42299 


2311-6 


1 

43249 

2362-9 


1 


42306 


2311-0 


2 

43258 

2361-6 

2361-6 

6 

4 

42330 


2310-6 


1 

43268 

2361-3 


1 


42337 


2309-3 


1 

43290 


2360-3 


1 

42356 


2308-6 


8 

43305 

2359-9 

2359-9 

10 

8 

42362 


2306-0 


4 

43362 

2369-7 

2369-7 

10 

8 

42366 


2305-8 


2 

43360 

2369-2 

2359-2 

1 

1 

42376 


2304-4 


2 

43382 

2368-7 

2358-7 

10 

10 

42384 


2303-4 


6 

43401 

2366-7 


4 


42420 


2303-2 


6 

43405 


2366-6 


1 

42440 


2301-4 


6 

43439 

2365-] 

2365-1 

2 

1 

42448 


2301-0 


4 

43440 

2364-8 


2 


42464 


2300-4 


2 

445468 

2354-6 

2354-6 

6 

6 

42458 


2300-0 


6 

431(55 

2354-1 

2354-1 

6 

1 

42467 


2299-2 


1 

43480 

2363-3 ' 


2 


42481 


2299-0 


6 

43484 

2362-1 


1 


42603 1 


2298-6 


4 

43492 

2361-5 

2351-5 

1 

1 

42514 


2298-0 


6 

4;5r>o:5 

: 2360-9 

2350 0 

8 

1 

42624 


*2297-6 


6 

43507 

2349-9 

2349-9 

1 

1 

42642 


2296-8 


(5 

4352(i 


2349-5 


1 

42650 


2291-2 


6 

43575 

2349-0 


1 


42659 


2293-6 


6 

445586 

2348 0 

2348-0 

10 

10 

42677 


2292-3 


6 

436 1 1 

i 2347-8 

2347-8 

10 

10 

42681 


2291-4 


1 

445628 

2346-4 


1 


42606 


2290-9 


4 

43638 

2345-9 

2345-9 

1 

1 

42616 


2290-6 


1 

43(54 4 

2344-9 


6 


42633 


2290-3 


4 

43649 


2344-7 


4 

42637 


2289-9 


2 

445(558 

; 2343-9 

2343-9 

6 

4 

42661 


2288-8 


() 

43(578 

2343-6 

2343-6 

2 

1 

42657 


2287-9 


1 

4 3(5! 55 

2343-1 

2343-1 

10 

10 

42666 


2287-4 


6 

4.3701 

2341-8 


1 


42690 


2287-1 


(> 

13710 

2341-6 


1 


42693 


2284-0 


6 

437(5!) 


2341-2 


1 

42701 


2283-6 


4 

43777 

• 2340-0 

2340-0 

1 

2 

42722 


2283-2 


2 

13785 


2339-3 


6 

42735 


2283-0 


2 

43789 

2339-0 

23390 

1 

8 

42741 


2282-8 


1 

43792 

2337-7 

2337-7 

10 

8 

42764 


2281-8 


1 

43812 


2334-8 


1 

42817 


2280 0 


4 

43840 / 


* Probably due to Silicon. 
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lEON - -oontimied. 


Arc. 

Spectrum 


Liveing 
and Dewar 


227!)’7 

2277-5 

2276-9 

2275-7 

2275-2 

2274-9 

2273-8 

2272-5 

2271-8 

2271-5 

2270-6 

2268-8 

2267-2 

2266-8 

2266-6 

2266-7 

2264-7 

2264-2 

2263-2 

2262-8 


Intensity 

and 

Character 


6 

4 

4 

4 

1 

4 

4 

4 

4 

4 

4 

1 

6 

2 

1 

1 

2 

2 

1 

1 


Osc. 

Freq. 


43850 

43892 

43906 

43929 

43939 

43966 

43966 

43991 

44004 

44010 

44030 

44063 

44094 

44101 

44106 

44127 

44145 

44152 

44172 

44179 


Arc 

Spectrum 


Liveing 
and Dewar 


2262-4 

2260-7 

2260-4 

2269-8 

2259- 2 
2265-4 
2252-8 
2251-6 
2251 2 

2260- 6 
2250-6 
2248-8 
2248-5 
2245-3 
2243-9 
2242-2 
2240-2 
2230-9 
2229-7 
2227-3 


Intensity 

and 

Character 


1 

2 

2 

4 

4 

4 

4 

1 

1 

1 

4 

4 

4 

2 

1 

1 

1 

1 

6 

6 


Osc. 

Freq 


44187 

44220 

44226 

44238 

44250 

44324 

44376 

44399 

44407 

44419 

44421 

44464 

44460 

44524 

44561 

44585 

44625 

44811 

44836 

44883 


Arc 

Spectrum 

Intensity 

and 

Character 

Osc. 

Freq. 

Liveing 
and Dewar 

2225-2 

4 

44926 

2216-2 

6 

46108 

2214-1 

4 

46161 

2211-4 

1 

46206 

2210-4 

4 

46226 

2207-6 

4 

4.5286 

2200-2 

1 

46436 

2200-0 

1 

46440 

2199-3 

2 

46456 

2195-5 

2 

45633 

2191-3 

1 

45620 

2186-8 

1 

45718 

2186-1 

I 

45729 

2183-7 

1 

46779 

2181-6 

1 

46825 

2178-0 

1 

46899 

2177-0 

1 

45920 

2173-4 

1 

46996 

2171-7 

1 

46032 

2167-4 

1 

46123 


Lanthanum. 


Kirchlioff, ‘ Berlin Akad.’ 1861. 

Bunsen, ‘ Fogg. Ann.’ civ. 366 ; * Phil. Mag.’ (4) 1. 367. , . 

Thal6n, ‘Kohgl. Svenska Vetenskaps-Akadetniens Handl. xii. No. 4. 1S74. 


Spark Spectrum 

Intensity 

and 

Character 

O.SC. 

Freq. 

Thaldn 

a 

Kirchlioff 

h 

6456-0 


4 

1 5485« 

6410-0 


4 

1 559 Ga; 

6392-5 


8 

1 5639« 

6389-0 


2 

1 5647«; 

6325-0 


2 

inSOOrt 

6318-0 


2 

15823« 

6310-0 


2 

15843a 

6294-0 

6293-7 La. Di. 

4 

1 5883a 

6264-0 


2 

1 5960a 

6261-5 


4 

15968a 

6249-0 


8 

1599Sa 

6187-0 


2 

16158a 

§61 32-0 


2 

16303a 

6128-0 


2 

16314a 

6124-0 


4 

16324a 

6111-0 


1 

16359a 

*6107-0 


4 

16370a 

6099-0 


2 

16391a 

6006 0 


4 

16645a 


Spark Spectrum 

Intensity 

and 

Character 

Osc. 

Freq. 

Thaldn 

a 

Kirchlioff 

b 

6973-0 


6 

16737a 

5929-0 


8 

16861a 

5873-0 


1 

17022a 

§5867-0 


1 

17040a 

5862-5 

6860-6 La. Di. 

4 

17062a 

5855-0 


2 

17074a 

5851-0 


1 

17086a 

6847-5 


2 

17096a 

5828-0 


1 

17153a 

5821*5 


1 

17173a 

6820-0 


4 

17177a 

6807-0 

5806-2 La. Di. 

1 

17216a 

6804-5 

5805- 1 La. Di. 

6 

17223a 

6794-0 

5795-9 La. Di, 

6 

17264a 

6790-5 

5790-0 La. Di. 

6 

17265a 

5787-0 

6786-1 La. Di 

6 

17275a 

5769-0 

6767-7 La. Di 

8 

17329a 

5761-0 


4 

1735.3a 

5743-0 


4 

17407a 
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LANTHANUM-r.<Jt>W.;f7nW(S<f . 


Spark Spectrum 

Intensity 

Osc. 

Freq. 

Thalen 

a 

Kirchhoff 

b 

and 

Character 

57400 



4 

17416a 

67340 



2 

17435a 

6718-6 



2 

17451a 

6702-5 



1 

17631a 

6673-0 



6 

17622a 

6656-6 



4 

17673a 

5646-6 



2 

17705a 

t6631-0 



6 

17747a 

6602-0 



1 

17845a 

6699-0 



1 

17866a 

6587-0 



6 

17893a 

6667-5 



4 

17956a 

5564-5 



4 

17966a 

6549-6 



4 

18014a 

6634-0 



3 

18065a 

6616-0 



6 

i8124a 

6613-5 



1 

18132a 

5506-0 



2 

18160a 

6502-0 

6601-9 La. 

Di. 

2 

18170a 

6500-5 

6500-6 La. 

Di. 

8 

18176a 

6493-0 



1 

182o0a 

5491-0 



1 

18206a 

6482-0 

6484-1 La. 

Di. 

1 

lS236a 

6479-5 



1 

18245a 

6475-0 



1 

18259a 

5463-6 



1 

18298a 

5468-0 



1 

18316a 

5464-6 

6452-6 La. 

Di. 

8 

18328a 

5381-0 

6380-3 

} 6380-6 { 


8 

8 

18578a 

18581a 

5375-5 

5376-1 


8 

18697a 

5339-5 

6340-1 


8 

18723a 

5302-5 



8 

18726a 

5301-8 

6301-0 

[6301-3 La.Di. 1 

3 

8 

18856a 

18859a 

5279-5 



2 

18935a 

§5276-0 



2 

18948a 

5270-5 



4 

18968a 

5259-0 



2 

19009a 

6262-6 



4 

19033a 

6234-0 



4 

19 J 00a 

5225-0 



1 

19133a 

5211-0 



4 

19185a 

§6203-5 

6203-6 


4 

19212a 

6191-8 La. 

Di. 


19255& 


5190-7 La. 

Di. 


19260& 

6187-5 

5188-0 


8 

19272a 

6182-5 

5182-5 


10 

19290a 

6175-5 



6 

19316a 

6166-5 



In 

19350a 

6162-5 



1 

19365a 

5158-5 



1 

19380a 

5157-0 



4 

19386a 

5156-0 



1 

19389a 

6144-0 



2 

19434a 

5122-0 

5122-2 La. 

Di. 

6 

19518a 


Spark Spectrum 

Intensity 

and 

Character 

Osc. 

Freq. 

Tlial^n 

a 

Kirchhoff 

b 

5113-5 

6113-8 La. Di. 

6 

19660a 

5096-5 


4 

19616a 

6066-6 


In 

19732a 

6061-5 


In 

19751a 

6056-5 


2 

19776a 

6049-8 


2 

19797a 

4998-5 

4999-8 La. Di. 

6 

20000a 

4990-5 

4994-2 La. Di. 

2 

20032a 

4985-6 


2 

20062a 

4969-0 

4969-6 La. Di. 

4 

20119a 

4951-6 


2 

20190a 

4949-0 


4 

20200a 

4945-0 


1 

20216a 

4934-0 

4933-9 La. Di. 

4 

20261a 

4920-8 

4921-5 La. Di. 

10 

20316a 

4920-0 

4920-7 La. Di. 

10 

20319a 

4899-0 

4899-1 La. Di. 

10 

20406a 

4878-0 


1 

20494a 

4860-0 

4860-2 La. Di. 

8 

20570a 

4849-0 


6 

20616a 

4842-0 


2 

20647a 

4838-5 


2 

20(561a 

4823-5 

4822-7 La. Di. 

10 

20725a 

4808-0 

4809-6 

8 

20792a 

4803-0 


8 

20814a 

4799-5 


1 

20829a 

4796-0 


1 

20845a 

4759-5 


1 

21004a 

4757-0 

i 

1 

21016a 

4747-5 

4746-5 La. Di. 

8 

21067a 

474 1 -5 

4741-0 La.Di. 

8 

21084a 

4738-5 

4740-0 La. Di. 

8 

21097a 

4727-5 


6 

21147a 

4719-0 


6 

21188a 

4716-0 


2 

21 1 9aa 

II §471 5-0 


4: 

2 ] 203a 

4702-0 


8 

21261a 

4699-0 


2 

2127.5a 

4691-5 


8 

21309a 

4690-0 


2 

21316a 

4687-0 


2 

21329a 

4670-5 


8 

2 1 40.5a 

4668-0 


8 

21416a 

4662-5 


8 

21441a 

4661-0 


8 

214.1Sa 

4654-5 


10 

21478a. 

4619-0 


8 

21043a 

4612-6 


8 

21674a 

4605-0 


6 

21 709a 

4579 5 


8 

21830a 

4573 5 


8 

21868a 

4569-5 


6 

21878a 

4567-6 


6 

21887a 

4657-5 


10 

21935a 

4.548-5 


2 

21979a 

4541-5 


1 

22012a 
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limumu—contimiel 


Spark Spectrum 

Intensity 

and 

Character 

Osc. 

Freq. 

Thal^n 

KirchhofF * 

4525’5 


8 

22091 

4S24’0 


6 

22098 

4522’0 


10 

22108 

4499'5 


2 

22218 

§4465'5 


i 

22438 

4462'0 


2 

22466 

44300 


10 

22567 

4427'0 


6 

22582 

4384’6 


6 

22801 

4382'6 


a 

22811 

43T7'0 



22840 

4363’0 



22913 

4354-0 


8 

22961 

4330-0 


10 

23088 

4322-0 


6 

23130 

4295-0 


10 

23276 

428f)-0 


10 

23326 

4280-0 


4 

23367 

4274-5 


4 

23387 

4268-0 


10 

23423 

4263-0 


8 

23451 

4248-5 


4 

23531 

4238-0 


10 

23689 

4236-0 


6 

23606 


Spark Spectrum 

Intensity 

and 

Character 

Osc. 

Freq. 

Thaldn 

Kirchhcff ' 

4216-6 


8 

23709 

4203-6 


2 

23788 

4196'0 


10 

23825 

4191-5 


6 

23848 

4184-0 


2 

23893 

4161-6 


10 

24081 

4142-0 


6 

24136 

4121-0 


10 

24259 

4098-6 


4 

24392 

4086-0 


10 

24467 

4076-5 


10 

24624 

4048-0 


4 

24696 

40420 


8 

24733 

4031-0 

Lockyer^ 

7 

24800 


3995-0 


26024 


3988-0 


26068 

3987-0 


4 

25074 


3948-1 


26321 

3946-6 


6 

26331 


3928-3 

1 

25448 


3926-6 


26460 


3920-6 


26499 


3916-6 


26632 


^ Possibly clue to Clilorine. ^ t Docible. 

I Occurs in Boscoc uud Schuster's Terbium Spectrum. 


§ SeePidymium. 
I Arc Spectrum. 
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Lead. 


KirchhofE, ‘ Berl. Akad/ 1861. 

Huggins, ‘ PMl. Trans.’ 1864, p. 139. 

Brassak Abh. Naturf. Ges. Halle, ix. (1864). 

Thal§n, ‘Nova Acta Soc. Upsal.’ (III.) vi. 1868. 

Lecoq de Boisbaudran, ‘ Spectres Lumineux,’ 1874. 
Lockyer, ‘ Phil. Trans.’ clxiii. pp. 2.53, 369, 1873. 

Liveing and Dewar, ‘ Proc. Roy. Soc.’ xxix. p. 402, 1879 ; 
clxxiv. p. 187, 1882. 

Hartley and Adeney, ‘ Phil. Trans.’ clxxv. p. 63, 1883. 


Phil. Trans. 


I. Spark Spectrum 

n. 

Arc Spectrum 

Intensity and 
Character 









Osc. Freq. 

Huggins 


ThaMn 

Kirchhoff 

Liveing 
and Dewar 

I. 

II. 


a 


b 

c 

d 




6790 





3s 


14723« 

6656 

t6666-3f«) 

6655-8 


lOso 


150197; 


t6452-3C5) 

6453-7 


6sc 


150287; 


1 

■6049-2«) 



2sd 


165267; 

6034 

1 

■6040-2® 

6042-6 


6nc 


165517; 


t6009-2C2) 



2nd 


166367; 

’^6997 

t6001-7<‘‘) 

6000-3 


6nc 


166577; 

6895 

t6895-lW^ 



2nd 


169587; 

6876 

t6874*l(2) 



6nc 


170197; 

6853 

t6866*6<-2) 



4nc 


170707; 

6823 





n 


17168;* 

6776 

• 

•6779-1® 



2nd 


172997; 

*5608 

- 

•5607-1® 



lOnc 


178297; 

*5648 

• 

-5546-1® 

6644-8 


8nc 


180257; 


- 

-5523-6® 



4sd 


180997; 

*5372 

- 

-5372-6® 

5373-4 


lOnc 


186077> 

6274 

• 

r6274-6® 



2sd 


189537; 


• 

■5206-7C3) 



2sd 


192017; 

*6199 

■ 

•5201-2(2) 



6.SC 


192217; 

6190 


-5189-2(2) 



2sd 


19265/; 

5163 

’ 

-5163-2(3) 



4sd 


193627; 

*5044 

• 

-5045-1(2) 

5043-4 


8nc 


198157; 


t*5004-6C2) 



6sd 


199767; 



■4802-l(i> 



2nd 


208187; 



■4796-6® 



2nd 


208427; 

4763 


■4760-l(h 



4nd 


210027; 



■4573-1 

Hartley 


2nd 


218557; 



•4401-5® 

and Adeney 


2nd 


227137; 




4399-4 


2sd 


22724;; 

*4386 

+4386-6^ 

4386-4** 


9nd 


2271K)7;n 

4271 



4271-4 


3sd 


23404ft 


t*4246-06) 

4245-3 


Ob'-d 


23r)4r)7;n 




4180-9 


2sd 


23919c 


t*4167-oW 



6so 


239887; 

4066 

t4062-5 8) 

/4061-5 

(4062-5) 

6sc 

r 

246117;6- 


t*4058-0® 

X 4057-6 

(4058-6) 

3sd 

r 

246377;6- 




4020-5 

4019-0 

7sc 

r 

24865c; 




3961-6 


2sd 


25242;; 




3961-7 


2sd 


25298;; 




/ 3934-0 


3sd 


25412ff 




\ 3927-6 


2sd 


254546- 




3910-4 


2sd 


2556,5r , 
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Lead — continued. 


I. Spark Spectrun^ 

II. Arc 
Spectrum 

Intensity and Character 


Huggins 

ThaMn 

Hartley 

Liveing 



Osc. Freq. 


aad Adeney 

aud Dewar 

I. 

11. 



b 

c 

d 






r 3853-2 


3sd 


26944c 



j 3842-9 


7sd 


26014^? 



\ 3832-5 


7sd 


26084c 



L3827-5 


7sd 


26119c 




3801-0 

3sd 


26301rZ 



3785-9 


^ 7sd 


264:06(? 



3738-9 

3739-3 

7sc 


26737c<« 



3734-3 


2sd 


26771c 



3717-0 


3nd 


26894c 



3709-0 


2nd 


26963c 



3688-8 


3sd 


27101c 



3682-9 

3683-3 

7so 

8r 

27143c^ 



3671-0 

3670-7 

7sc 


27233cc! 



3656*1 


7sd 


27343c 



3639-2 

3639-3 

7sc 

8r 

27470cii; 



r 3591-9 


6sd 


27832c 



\ 3590-6 


5sd 


27843c 



3672-6 

3672-0 

7sc 





/ 3663-9 


3sd 


28060c 



\ 3662-2 


3sd 


28064c 



3484-3 


3sd 


2S691C 



3456-9 


3nd 


28927c 



3308-9 


2sd 


30212c 



3296-8 


3sd 


30322c 



/ 3278-6 


6sd 


30492c 



\ 3276-9 


6sd 


30607c 




3260-0 



30666^ 



3242-4 


5sd 


30832c 




3238-6 



30868^^ 



3219-9 

3219-6 

3nc 


31049c<^ 



3176-0 


9nd 


31476c 



3137-3 


7nd 


31864c 




3118-6 



32066(^ 



r308a-5 


3sd 


32369c 



\ 3086-7 


3sd 


33388c 



3051-1 


3sd 


32766c 



3043-3 


7nd 


32S49C 



3030-2 


2sd 


329910 



3016-5 


3rid 


33032c 




2981-0 

' 

1 

33536^^ 



2978-8 


2sd 


33660c 




2973-6 


1 

33620^^ 




2967-0 


1 

33694Yi: 



2949-2 


3nd 


33897c 



2872-2 

2872-0 

7sc 


34807cc5 



2867-8 


2sd 


34869c 



2863-2 


7sd 


34916c 




2850-6 



36071^^ 



2832-2 

2832-9 

7sc 

lOn 

35294crZ 



2822-1 

2822-5 

7sc 

r 

36421 cflJ 



2801-4 

2801-1 

lOnc 

r 

3r>687c(Z 




2721-0 



36740^ 



2716-3 


3sd 


36804c 




2706-1 



3694 LZ 1 


H 
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Lead — eontimied. 


I. Spark Spectrum 

n. Arc 
Spectrum 

Intensity and Character 

Osc. Freq. 


Huggins 

a 

Thalen 

b 

Hartley 
and Adeney 
c 

Liveing 
and Dewar 
d 

I. 

II. 




2697*2 

2662-6 

2650*0 

2637*6 

2627 4 
2613*4 
2576*4 
2667*2 
2561*6 
/2539*9\ 

\ 2623*4 J 
2496*0 

2476*7 
2462-8 
r 112445*7 
\ 2443*6 
r 2432*3 
\ 2427*8 
§2411*2 
2402*1 

2393*7 

2390*8 

2389*0 

2333*3 

2297*7 

112247*9 

2238*2 

2204*3 

2170*0 

2697*0 

2662*7 

2650*5 

2627*8 

2613*7 

2875*7 

2476*6 

2446*1 

2443*7 

2428*6 

2411*6 

2401*8 

2399*4 

2393*7 

2388*8 

2332*0 

3sd 

7sc 

6nd 

2sd 

2sd 

lOnc 

7sc 

3sd 

7nd 

2b 

2nd 

7sc 

2nd 

3sd 

3sc 

2sd 

2sd 

2sd 

3sd 

7sc 

2sd 

2sd 

2sd 

2sd 

7so 

2so 

7nc 

3sd 

b 

n 

8r 

n 

8r 

8r 

8r 

8r 

8r 

8r 

8r 

lOr 

37064dr2 

miUd 

37901 d 
38044firi! ' 
38249w^ 

mmd 

38t.)41d 
39028c 
f 39359c 
X39r)17c 
40051c 
40365fl» 
40380c : 
40591c 
4087lc<^ 
409096V^ 
41100c 
411706V? 
41467cr? 
4161 9c^? 
41(iG3r7 
417(>26V? 
41S13C 

41 84(kv? 

42845c 

428()lh? 

43510c 

44472c 

44()()oc 

4535 Ic 

4()0()8c 



Becquerel has observed the following infra-red lines in the Arc Spectrum of Ijoad : 
10598, 10870, and 11330 (strong) ; 12210 and 12290 (weak). 


* Observed also by Lecoq do Boisbaudran in tlie Spark Spectrum between metallic poles, 
t Observed also by Lockyer : the ‘indices’ denote the ‘lengths’ of those lines. 

§ Bee Tellurium. H See Silver. ** 4387*3 Kirchhoff. 
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J, 


Lithium. 

Kirchlioff, ‘ Abh. Berl. Akad.’ 1861. 

Huggins, ‘ Phil. Trans.’ 1864, p. 139. 

Muller, ‘ Pogg. Ann.’ cxviii. p. 641. 

Mascart, ‘ Annales de I’ficole Normale.’ iv. 1866. 

Ketteler, ‘ Pogg. Ann.’ civ. p. 390. 

Riihlmann, ‘ Pogg. Ann.’ cxxxii. p. 1. 

Fizeau, ‘Pogg. Ann.’ cxix. p. 87 ; ‘ Ann. de. Chim. et de Phys. (3) Ixvi. p. 429. 
Tyndall, ‘Phil. Mag.’ (4) xxii. pp. 161, 473. 

Crookes, ‘Phil. Mag.’ (4) xxi. p. 79. 

Frankland, ‘ Phil. Mag.’ (4) xxii. p. 472 

Roscoe and Clifton, ‘ Proc. Lit. Phil. Soc.’ Manchester ii. p. 227. 

Wolf and Diacon, ‘ Compt. Rend.’ Iv. p. 334. 

Thal6n, ‘ Nova Acta Soc. Upsal.’ (Ill ) vi. 1868. 

Lecoq de Boisbaudran, ‘ Spectres Lumineux,’ 1874. 

Liveing and Dewar, ‘ Proc. Roy. Soc.’ xxviii. pp. 367, 471, 1879 ; xxx. p. 93, 1880; 
‘ Phil. Trans.’ clxxiv. p. 216, 1883. 


I, Spark Spectrum 

II. Arc Spectrum 

Intensity and 
Character 

Osc. 

Frcq. 

Huggius 

a 

Thaldn 

b 

Kirchhoff 

c 

Thaldn 

d 

Mascart 

e 

Liveing 
and Dewar 
/ 

I. 

II. 

t*6705 

6706-6 

6704-4 

6706-7 

6705-711 

(6705-6) 

lOsc 

lOr 

14907M 

t’^6098 

6102-2 

6102-1 

6102-2 

6101-6 

(6102-2) 

6sc 

lOr 

16383& 

t4973 

$4971-7 


4971-2 


(4971-7) 

4sc 

6r 

20109M 

•(•4602 

4602-8 


4602-2 

4602-0 

§4603-0 

lOnc 

8nr 

2l720bdJ 




4273-3 


4273-0 


8 

2B‘69Bdf 






$4131-7 


nr 

24196/ 






3981-6 


r 

26090/ 






3913-5 


nr 

26546/ 






3862-3 



25883/ 






3799-0 



26316/ 






3232-0 



30931/ 






2741-0 


r 

36471/ 






2661-6 


r 

39028/ 






2476-0 


r 

40391/ 






2426-6 


r 

41210/ 






2394 -5 


n 

41748/ 






2373-6 


n 

42148/ 






2359-0 


n 

42376/ 


* ObHcrvecl also by Liocoq do Boishaiulnui in the Jj’lanui Spectrum of Lithium Salts, 
t Ohservod also by Lecoti do Boislniudmn iu tiie Spark Spectrum of Lithium Ohlorido solution. 
X See (^ffisiutn. Ubsorved also in tlie Litliiuin Arc Spoctrum liy IJOok^•er. 

5 Double. U G706-2 Ketteler ; 6763-0 MUllcr ; 6708 Etihlmanii ; 6703 Fizeau. 
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MAGNESItfM. 

KirclibofE, ‘ Abh. Berl. Akad.’ 1861. 

Thalen, ‘ Nova Acta Soc. XJpsal.’ vi. 1868. 

Lecoq de Boisbaudran, ‘Spectres Lamineux,’ Paris, 1874. 

Cornu, ‘ Spectre Normale du Soleil,’ Paris, 1881 ; ‘ Journ. de Phys,’ x. 425 ; 

‘ Archives des Sciences G-enfeve,’ July 15, 1879. 

Bunsen, ‘ Pogg. Ann.’ civ. p. 366 ; ‘Phil. Mag.’ (4) 1. p. 627. 

P'ievez, ‘Bull, de I’Academie roy. de Belgique,’ 2me. s6r. 1. p. 91, 1880. 

Liveing and Dewar, ‘ Proc. Roy. Soc.’ xxviii. p. 367 ; xxx. p. 93 ; xxxii. p. 189 ; 

‘Phil. Trans.’ clxxiv. p. 208, 1883. 

Hartley and Adeney, ‘ Phil. Trans.’ clxxv. p. 96, 1884. 

Becquerel ‘ Compt. Rend.’ xovi. p. 1218 ; xcvii. p. 72. 


I. Marne 
Spectrum 

IL Spark Spectrum 

III. Arc 
Spectrum 

Intensity and Character 


Liveing 

Kirch-h off 


Liveing 

Liveing 




Ose. Freq. 

and Dewar 



and Dewar 

and Dewar 

I. 

IL 

III. 


a 

h 

c 

d 

e 








6710-7 

5710-7 


8sc 

8sc 

17r>0<hZ 



§*6627-4®) 

(6627-4) 

$(6527-4) 


8sc 

6 sc 

I8O860 

(6183) 

b, 6183-0 

§*5183-1W) 

6183-1 

$5183 

lOsc 

lOsc 1- 

lOsc r 

1 9288Z»ct^ 

(6172) 

b„5172-0 

§*5172-1W1 

6172*2 

$6172 

9 sc 

9sc r 

9 sc r 

i9B29Z»orZ 

(6167) 

b46l66-9 

§*5166-9W> 

6166*6 

$5167 

Isc 

8sc r 

8sc r 

1934956-^2 

Bands of 









Oxide 



4808 



2sc 


20791h2 



§*4703-6®) 

4703*6 

4703-5 


8nc 

8so 

212646^2 



4586-6 

(4686*6) 



4nc 


2179(56 

4670*6 



4570*5 

4670-6 

lOsc 

2sc 

lOsc r 

21873f2 


4480-9 

§*t4481-0 

(4481) 



8nd 


2230656 


Hartley 

Cornu 


4361-2 


4s 

8sc 

229766 


andAdqney 



4166-0 


4s 

8sc 

239976 




4057*3 

4057-3 


4s 

4sg 

2464:0^2 1 


3896-0 \ 


3895*0 



4,sd 


260632it2 


3892-0/ 


3893-0 



4sd 


‘2r>{mn7M 

3866 





4b 



268r)6ffi 

3860 





4b 



258996! 

3868 





4b 



259126! 

3865 

3S66-5\ 


3852 


4b 

4sd 


259292; 

3848 

3849-5/ 


3847 


4b 

4sd 


259(592; 

3846 \ 





4b 



260()0« 

3841 / 





4b 



2G027<» ' 

: (3838) 

3837-9 ) 

3837-6 “I 

(3837-6) T 

: (3837-6)1 

10s 

lOsc r 

lOac r 

260482;6 

(3831) 

3832-1 y 

3831*6 y 

(3831-6) K 

(3831-5) - 

10s 

lOso r 

lOsc r 

2G0892;6 

(3829) 

3829-2 J 

3829-0 J 

(3829-0) J 

(3829-0)J 

10s 

lOsc r 

8sc r 

2(51082;6 

3824 





4b 



2(5142tf 

3815 





4b 



2(52(}5« 

3810 





4b 



2(5239« 

3806 





4 b 



2(52(57rt 

3799 





4b 



203156, 

3790 





4b 



203786 

3782 





4b 



264326 


• Observed, together witb. the Bands of the Oxide, by Lecoq de Boisbaudran in the Spark Spectrum of 
solution of Magnesium Chloride. t 4480-1, Hartley and Adencv. 

I 5627-6, 6183-0, 5172-0, 5106-7, Mevez. ’ . 

§ Observed also by Lockyer in the Spectrum of the Spark between metallic polos ; the ‘ indices’ attuclied 
to these numbers denote tbe comparative ‘ lengths ’ of the lines. ^ 

b* See Iron ; tbe Eraunhofer line b* is double. 
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Magnesium — continued. 


I. name 
Spectrum 

II. Spark Spectrum 

III. Arc 
Spectrum 

ntensity- and Character 


Liveing 

Hartley 

A vn n 

Liveing 

Liveing 




Osc. Freq, 

and Dewar 

and Adeney 


and Dewar 

and Dewar 

I. 

II. 

HI. 


a 

b 

C 

d 

e 





3777 





4b 



26468« 

3772 





4b 



26503a 

3766 

3766-2 




4b 

2nd 


265615 

3756 





4b 



26616a 

3750 





4b 



26659a 

3730 





lOn 



26802a 

3724 }> 





lOn 



26846a 

3720 J 





lOn 



26874a 


3336-2) 

3334-2) 

<3334-2)) 

(3334-2)) 


6sc 

830 

2997450 


3331-8 )■ 

3330-0 \ 

(3330-0) } 

(3330-0) } 


6so 

8so 

300135O 


3329-1 J 

3327-0 J 

(3327-0) J 

(3327-0) J 


6sc 

7sc 

300395O 



3278-4 


1 


5sc 

? 

30494c 


3139-3 


a 



2sd 


318445 


3134-2/ 





2sd 


318965 


3107-0 





4n.d 


321765 


3096-2) 

3095-6) 

(3095-6) ) 

(3095-6)) 


lOsc 

lOsc r 

3229150 


3091-9 } 

; 3091-9 } 

(3091-9) } 

(3091-9) V 


8sc 

lOscr 

323337; 


3089-9 J 

3090-0 J 

(8090-0) J 

(3090-0) J 


8sc 

8scr 

323535o 


3071-6 





6sd 


325467; 


3046-0 





2sd 


328205 


2941-6 



2942 


2s d 

6sc 

339865 




2940-3 



2sd 


34000c 





2938-6 



6so 

34021c 





2937-6 



6sc 

34032c 


2935-8 \ 

2934-9) 

(2934-9) 

(2934-9) 


lOnc 

Isc 

340685O 


2928-1/ 

2926-7/ 

C2926-7) 

(2926-7) 


lOnc 

Isc 

341605c 


2913-8 


2913-2 

2913-2 


8sd 

Isc 

343135<^ 


2884-3 





3nd 


346605 

(2860-3) 

2851-2 1 

2860-3 

2861-8 

2851-8 

lOsc r 

lOncr 

lOncr 

3606350^ 

2847-9 } 





Isc 


351025 


2846-9 1 





Isc 


351275 


2816-3 \ 





2nd 


355095 


2810-0/ 





2nd 


355765 


2801-6) 

2801-3 ) 

2802-4 ) 

2802-4 


lOscr 

lOscr 

356805ccZ 


2796-9 ( 

(2797-1) 1 

(2797-1) 1 



9sc 


357425 


2794-1 f 

2794-5 r 

2795-2 f 

2795-2 


lOsc r 

lOsc r 

367725o<Z 


2789-6 J 

2789-9 J 

(2789-9) J 



9sc 


358345c 


2781-8-1 


2782-2 1 

2782-2-^ 


6sc 

5scr 

369345i/ 


2780-2 


2780-7 

2780-7 


6sc 

5sc r 

' 359645(^ 


2778-7 ;• 


2779-4 : 

2779-4 • 


8sc 

6sc r 

359715^j{ 


2776-9 


2778-2 

2778-2 


6sc 

6,sc r 

35d92/nl 


2776 6/ 


2776-9 J 

2776-99 


Gsc 

5sc r 

360095^^ 





2767-6 ) 



6sc 

36122c 





2764-5/ 



5sc 

36161c 


2736-0) 



2736 1 


2sd 

6ncr 

■ 366385c 


2734-3/ 



2732-5 y 


2sd 

6ncr 

■ mTil^be 




2731 J 



4ncr 

■ 36604c 





2698 ) 



(!sc 

37063c 





2696 y 



6sc 

37095c 





2693-5 J 



4 so 

37115c 





2672-5) 



5nci 

: 37407c 





2670 1 



6nci 

: 37442c 



1 


2668-5 j 


, ■ .'S*? 

3nc 

37463c 
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Ma&nbsictm — continued. 


I. Plame 
Spectrum 

11. Spark Spectrum 

III. Arc 
Spectrum 

Intensity and Character 

Osc. Frcq. 

Liveing 
and Dewar 
a 

Hartley 
and Adeney 
b 

Cornu 

c 

Liveing 
and Dewar 
d 

Liveing 
and Dewar 
e 

I. 

II. 

HI. 


2668'4 



2649 \ 
2646 J 
2633 ) 
2630 / 
2605 

1 

4nd 

4sc 

4.SO 

3nc 

3nc 

2iac 

370057 .^ 

377S90 

377810 

37968 ^ 

38 111 « 
3837 () 6 ‘ 


Becquerel has observed the following infra-red lines in the Arc Spectruni of Mag- 
nesium : 8990, 104:70 ?, 12000 (probably double) and 12120 — the last three presenting the 
aspect of the group b. 


Manganese. 

Huggins, ‘Phil. Trans.’ 1864, p. 139. 

Thal6n, ‘Nova Acta Soc. Upsal.’ (III.) vi. 1868. 

Angstrom, ‘ Reoherohes sur le Spectre Solaire, Upsal,’ 1868. 

Lecoq de Boisbaudran, ‘ Spectres Lumineux,’ Paida, 1874. 

Lockyer, ‘ Phil. Trans.’ clxiii. p. 270, 1873. 

Liveing-and Dewar, ‘ Proc. Roy. Soc.’ xxix. p. 402, 1879. 

Cornu, ‘ Spectre ISlormale du Soleil,’ Paris, 1881 ; ‘ Journ. de I’^lcole 
Poly technique,’ liii. 1883. 

Thal6n, ‘ Le Spectre du Per,’ 1885. 


I. Spark Spectrum 

II. Arc Spectrum 

Intensity 
and Character 


Huggins 


Thaldn 

A.ngstrdm 

Thaldn 

Cornu 

I. 

II. 

Osc. Frofi. 

a 


b 

c 

d 

e 




6344 








ItiOllw. 

6122 






b 


l(533Crt 

*6021 

t6020-9W) 

6020-9 

6020-7 . 

6020-7 

lOsc 

10 

l(3G()‘l///v7<' 

*6014 

1601 5- 80) 

6015-8 

6015-5 

6016-5 

iOso 

10 


6012 

teO 12-70) 

6012-6 

6012-5 

6012-6 

lOsc 

10 


5556 






Is 


17993«. 

*5513 

t5515*7W) 




2sd 


181257> 

*6467 






Is 


18286,'?. 

5432 

t5443-l(3) 




2sd 


18.367/v 

*6419 

t5419-60) 




6sc 


1814()7? 


t5412-50) 




6sd 


184706 

*5407 

t6406-6O) 




2sd 


184907; 

5404 






1 


I8499f? 

5396 

• 

[•6399-70) 




4sd 


1 86 1 1 7; 

*5392 

* 

[-5393 -60) 




4sd 


186357; 

*5377 


|-6376-7«) 




Osc 


186937; 



;6369-l 




4sd 


180647; 

^ 6348 






Is 


1 809:!;? 

*5338 

15340-30) 




6sc 


187207; 

6295 






b 


18,880?? 

*5254 

t6254-20) 

5264-2 

6264-2 


4sd 

4 

li)027/;?v;J 


*t5233-80) 

5233-4 



4sd 


191()27;o 


*t5195-40) 

5195-0 

5195-9 


48d 

4 

I32i2bc(i 
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Mako-anese — contimted. 



I. Spark Spectrum 

II. Arc Spectrum. 

Intensity 
and Character 






O 





Osc.Freq. 


Huggins 


Thal4n 

AngstrQm 

Thal4n 

Cornu 

I. 

II. 



a 


b 

c 

d 

e 





*4824 

. 

■4S22-9W 

4822-5 

4822-7 


lOsc 

lOr 

20729 ' 


*4786 

- 

-4782-7^^) 

4782-6 

4782-6 


lOsc 

lOr 

20903^0 



/1 

-4765-9(4) 

4766-9 

4765-6 


2sc 

6 

2Q97Qbad 


*4766 

li 

-4764-8(4) 

4764-8 

4764-8 


lOsc 

6 

209Sllod 



/1 

M7 61-6(4) 

4761-4 

4761-3 


lOsc 

8 

2Q99Gbod 




r4760-8(4) 

4760-8 

4760-6 


2sc 

4 

2Q999bad 


*4764 


^4753-6(4) 

4753-3 

4768-2 


lOsc 

lOr 

2l031ic 


*4738 


hl738-l(W 

4738-1 

4738-3 


6sd 

7. 

2l099hcd 


*4728 


t-4729-l(3) 

4729-1 



6sd 


21139&0 



- 

I-4726-1 

4726-1 

4726-8 


6sd 

10 

2\lb2had 


*4710 


1-4708-8(4) 

4708-8 

4709-1 


6sd 

10 

2l2m)cd 






4700-3 



4 

2\2G9d 






4670-7 



6 

21404<« 






4625-6 



8 

21Gl2d 






4606-6 



8 

2nQld 






4604-8 



8 

21710^3 






4548-1 



8 

21981fl! 


*4503 

t4603-6(3> 

4503-3 

4603-0 


2sd 

2 

22\99bcd 



t4501-3‘!» 

4501-1 

4501-5 


8sd 

10 

22209hcd 


4409 

t4498*3«0 

4498-2 

4498-2 


8sc 

10 

2222Ucd 



fiion-s® 




2sd 


22239& 


4490 

t4491-l«» 

4491-0 



2sd 


222QQbc 



t4489-6® 

4489-4 

4489-4 


6sc 

10 

222m>cd 



t4479-0<2) 

4479-0 



2sd 


22320&6* 


4477 

•f4472-6® 

4472-2 

4472-3 


8so 

10 

22m9hcd 



t4470-6® 

4470-6 

4469 4 


8sc 

10 

22m4thcd 


*4464 

t4464-H2) 

4464-0 

4464-2 


6sc 

10 

22394Z>ofif 


4461 

t4461-6® 

4461-4 

4461-4 


6sc 

10 

224:97 bed 



t4461-l«0 

4461-0 

4460-6 


6sc 

6 

224:lQbcd 



t4459-9^3^ 

4460-0 

4459-7 


2sd 

2 

224X^1)0(1 


4467 

+4457-8® 

4457-4 

4457-6 


6sd 

10 

22427 bed 




+4457-4(3) 




4sd 


2242'&b 



|4457-1® 

4456-8 

4456-8 


2sd 

10 

224G\bc(Z 



t4456-3® 


4456-6 


4sd 

4 

224G9ho 




4455-7 

4455-3 


2sd 

10 

224mhcd 


4455 

1 +4456-3® 

4455-1 

4464-7 


6so 

10 

224m>cd 





4454-5 

14454-4 
\ 4454-2 



6\ 

6J 

22449cd 


4461 


t4452-l 

4462-1 

4452-4 


2sd 

4 

224Mbc(l 


4449 


•f4460-5(3) 

4460-6 

4451-1 


6sc 

10 

224G2hod 





4446-6 



4 

22483r^ 


*4436 


t4436-5'3) 

4436-4 



6sc 


225347/c 




f 4 435-4(3) 

4435-6 

4436-6 


2sd 

10 

22m9hGd 






4419-2 



4 

22G22d 


*4415 


+4414-8(3) 

4414-8 

114414-2 


8sc 

10 

22G4bbcd 






4411-3 



4 

22GG2d 






4410-0 



2 

22t)69<^ 






4407 5 



4 

22682/^ 






4382-3 



2 

22812r^ 






4381-5 



6 

228 16<^ 






4.378-8 



2 

22831^^ 






4374-5 



6 

22853^2 






4373-8 



2 

228r>7d 






4368-4 



2 

228Sr)d 
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Manganese — continued. 



*4:281 

*4:267 

*4:269 

*1237 


rk Spectrum 

II, 

Arc Spectrum 

Intensity 
and Character 


Thalen 

O 

AngstrCm 

ThaMn 

Cornu 

I. 

II. 

Osc. Freq. 

b 

c 

d 

e 





t4:280-6C3) 

t4:265-0t® 

14:268 -2® 
t4234:-8C3) 
t4227-0W) 

*14083-6(3^ 
t4083-0C3) 
t4079-6C3) 
*t4062-9(2) 
*t4054-4® 
*t4048'2<« 
*t4040-6«) 
■■4034-0C3) 
• •4032- 90) 
•■4031-8O) 
• -4029-60) 


t3988-20) 


4280-4 

4264-9 


4258-1 

4234-6 

4227-0 

4083-3 

4082-7 

4079-6 

4062-9 

4064-3 

4048-0 

4040-6 

4034-9 

4032-9 

4031-8 

4029-4 


3988-0 

3986-3 

3986-0 

3984-6 


4369-3 
4338-6 
4337-8 
4337-0 
4336-4 
4326-3 
4322-7 
4320-6 
4314-3 
4300-6 
4300-1 
4290-6 
4283-9 
4280-7 
4271-6 
4265-7 
4261-0 
/ 4260-3 
\ 4257-4 
4234-8 

4220-5 


Liveing 
and Dewar 
(4032-9) 
(4031-8) 
(4029-6) 

Lockyer 

3991-7 

3989-2 


3976-2 

3974-8 

3963-4 

3961-9 

3960-9 

3942-2 

3928-8 

3925-7 

3923-4 

3922-6 

3921-8 

3920-8 


4048-7 

4040-6 

4034-9 

4033-8 

4032-7 

4029-9 


3952-0 


22933a! 
23043^2 
23046<'2 
23051^2 
23059^ 
231 13^^ 
23127<« 

231 38/^ 

23172ii 

23246^? 

23248^Z 

23251<i I 

23336<'j! 

23365ftc<^ 

23403<^ 

‘iZUOhcd 

23462r? 

23‘i:7Gbod 

2‘MQ7hod 

2m50ho 

2368 7^^ 

24482fta 

24486?><3 

24604i!»tf 

2460G?;a 

24668/;a 

24694&a(3 

2474:1 to 

2i770bc<! 

24787?/6-<f 

24794//W! 

24809 


25044c? 

2606()c/ 

25067&6- 

2o0786’ 

250806* 

26089CJ 

26142c? 

26151c? 

25287c? 

262960 

26297c? 

25303c? 

26359c? 

26446c? 

26466c? 

26480c? 

26486c? 

26491c? 

26497c? 
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Manganese — contin'ued. 


I. Spark Spectrum. 

II. Arc Spectrum 

Intensity 
and Character 

Osc. Freq. 

Huggins 

a 

Thaldn 

h 

o 

Angstrbm 

c 

Lockyer 

d 

Cornu 

e 

I. 

II. 




3917-6 

3910-7 

3910.4 

j 

3881-8 

3824-0 

3806-4 



26519^^ 

25663^ 

25564(^ 

2B75Bd 

26U2e 

26264e 


’* Observed, together with the Bands of Manganese Oxide, by Lecoq de Boisbaudran in tlie Spark Spectrum 

of Manganese Chloride BOlntion. 

t Observed also byLockyer ; the ^indices’ attached to these numbers denote the comparative ‘lengths’ of 
the lines. t ‘Could not be ideutihed,* Lockyer. § Observed also by Liveing and Dewax*. 

11 More refrangible than the iron line. 


Meeoury. 

iCirchlioff, * Abli. Berl. Akad.’ 1861. 

Hug^rinsj ‘ Idiil. Trans.’ 1864, p. 135). 

Gladwtone, * Phil. Mag.’ xx. p. 249. 

Plucker, ‘ Pogg. Ann.’ cvii. p. 497. 

Thaldn, ‘ Nova Acta Soo. Ui^sal.’ (III.) vi. 1868. 

Lecoq de Boisbaudran, ‘ Spectres Lmnineux,’ Paris, 1874. 
Liveing and Dewar, ‘Phil. Trans.’ clxxiv. p. 218, 1883. 
Hartley and Adeney, ‘ Phil. Trans.’ clxxv. p. 136, 1884. 
Pearce, ‘Wied. Ann.’ vi. p. 597. 

Vogel, ‘ Berlin. Monatsb.’ 1879, p. 686. 


Spax-k Spectrum 



Huggins 

Tbaldn 

KirchhofF 

Hartley 
and Adencj^ 

Intensity 
and Character 

Osc. Freq. 

a 

h 

c 

d 



6383 




1 

16662a 

6360 




1 

15719a 

6144 

6161-2 

6161-0 


lOsc 

16262?>o 

6088 




1 

16421a 

6886 

6888-1 



8nc 

16979?J 

6871 

6871-1 



4sd 

17028?> 

6817 




1 

17186a 

6800 




1 

17236a 

6788 

>^6789-6 

6790-3 


lOnc 

]7266Z;c 

6768 

*6768-1 

6768-1 


lOnc 

17332ZI6- 

6678 

*6678-1 

6678-2 


8nc 

176067;<? 

659'4 

*661)6-1 



6nd 

178677> 

6460 

*6460-6 

6469-8 


1 One 

18309*0 

6426 

5426-1 

6426-8 


8nc 

18426*0 

6364 

6364-6 



4nd 

18636* 

6281 

6278-6 



2nd 

18940* 

6218 

6217-2 



2nd 

191626 


6206-2 



4nd 

19202* 

6132 

6131-2 



4nd 

19483* 

4969 

4958-1 



6nd 

20163* 

4918 

*4916-1 



4nd 

20335* 
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Meecuby — contimted. 


Spark Spectrum 

Intensity 
and Character 

Osc. Freq. 

Huggins 

a 

Thal4n 

b 

Kirclilioff 

c 

Hartley 
and Adeney 

4826 




1 

207185 

4357 

*4368-1 

4350-6 

4358-0 

lOso 

229435r/ 




4348 0 

2sc 

22^J\)2d 




4341-0 

2sc 

2303355 




4077-5 

3uo 

2451 5i,d 


*4078-6 


/ 4046-6 

lOnc 

2470351-? 

4055 

*4047-0 


\ 3984-0 

8sc 

250975^? 

3990 

3982-2 


3869-0 

3nc 

25905^7 




3820-0 

3nc 

26170^^: 




/ 3807-0 

2sc 

26260^7 




1 3800-0 

2sc 

26315(-i 




' 3790-0 

8sc 

263 




/ 3770-0 

3sc 

2mi7d 




\ 3754 7 

2s c 

26625«7 




3751-0 

8sc 

26652^? 




3681-9 

3nc 

27152<;i5 




r 3662-9 

6n,c 

27293^? 




< 3654-4 

One 

2735()^j5 




1 3632 9 

7nc 

27518^? 




r 3560-1 

8sc 

28080/? 




\ 3542-3 

8so 

28221/? 




3492-6 

Isd 

28623/? 




3473-4 

Isd 

28781/? 




3451-4 

Isd 

28966/? 




3389-5 

Sue 

29194/? 




3365-6 

2sd 

29704/? 




3351-2 

3nc 

29831/? 




3341-2 

8sc 

29920/? 




3326-4 

2sc 

3()054/? 




3207-1 

3so 

31171/? 




f 3130-4 

lOnc 

31935/? 




\ 3124-5 

lOnc 

31996/? 




t3094-0 

2so 

32310/? 




3021-0 

8nc 

33092/? 




2966-4 

lOric 

33701/? 




2946-6 

8sc 

33927/? 




2935-5 

3sd 

34055/? 




2925-2 

3sc 

34175/? 




2915-3 

3sc 

34291/? 




2892-9 

8sg 

3 1556/? 




2846-8 

lOnc 

36146/? 




2832-1 

2so 

35298/? 




2819-7 

Sne 

36453/? 




2810-0 

2nd 

35576/? 




2804-6 

6s c 

35656/? 




2798-5 

3nc 

35722/? 




2790-0 

3sc 

35831/? 




2773-2 

2nd 

3 6048/? 




2760-8 

3sd 

3621 0/? 




2761-6 

6sc 

36332/? 




2702-0 

2nd 

36999/? 




/ 2657-6 

3nd 

37617/? 




\ 2652-2 

Sne 

37693/? 




2644-6 

2nd 

37801/? 




2640-6 

2nd 

37869/? 
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Wmijpixj-RY—eoritimicd. 


Spai-k Spectrum 

Intensity 
and Character 

Osc. 

Freq. 

Spark Spectrum 

Intensity 
and Cliaracter 

Osc. 

Freq. 

Plartloy 
and Adeney 

Hai’tley 
and Adeney 

2602-3 

6sd 

38416 

2390-0 

Ihc 

41828 

2684-2 

2sd 

38686 

2366-2 

3nc 

42448 

2676-3 

2nd 

38818 

2342-2 

Inc 

42682 

/ $2635-8 

lOsc 

39440 

2340-0 

Ind 

42719 

\ 2633-8 

8nc 

39466 

2315-2 

Inc 

43180 

2522-7 

Ind 

39629 

2296-6 

Isc 

43531 

2614-3 

Ind 

39761 

2292-6 

Inc 

43606 

2491-4 

8sc 

40127 

f 2264-2 

6sc 

44152 

/ 2484-2 

2nc 

40243 

2263-3 

6sc 

44166 

\ 2477-7 

Ind 

40361 

[2261-4 

8nc 

44207 

5 2468-0 

2nd 

40507 

2264-0 

8sc 

44362 

1 2467-0 

2nd 

40523 

2231 0 

Isc 

44809 

2463-7 

2nd 

40578 

2225-7 

8nc 

44916 

2459-3 

Ind 

40660 

2190-9 

Iso , 

46629 

r 2414-3 

8sc 

41408 

2148-0 

Isc 

46540 

V 2407-3 

8sc 

41628 





* Observed by Lecoq do Boisbaudran in the Spark Spectrum of Mercuric Cldoride solution, together with 
tho following additional lines 5647, 6020, 0661. 502!), 64i)8, 0314, 5292, 6209, 5246, 5222. 

t Possibly due to an impurity. J Liveing and Dewar, 2636-8, in arc reversed. 


Molybdenum. 


Tlial6n, ‘ Kova Acta Soc. TJpsal.’ (IIX.) vi, 1868. 

Lockyer, ‘ Phil. Trans.’ olxxiii. p. 561, 1881 ; ‘ Proc. Roy. Soc.’ xxvii. p. 280. 


I. Spark 
Spectrum 

II. Arc 
Spectrum 

Intensity 
and Character 

Osc. 

I. Spark 
Spoctrnm 

II. Arc 
Spectrum 

Intensity 
and Character 

Osc. 

Fi'cq. 

Thaldn 

Lockyer 

I. 

II. 


Thalen 

Lockyer 

I. 

II. 


6029-2 


10.se 


1 6681 

4475-1 


4sd 


22339 

6887-6 


lOnc 


17891 

4433-6 


4sd 


22648 

6866-6 


8sc 


17062 

4411-6 


4sd 


22661 

6791-1 


Osd 


17263 

4380*6 


4.sd 


22822 

6750-1 


6srt 


17386 

4326-0 


4sd 


23109 

5687-6 


6sd 


17677 

4277-6 


6nc 


23371 

6649-1 


4sd 


17697 


3999-8 



24994 

5631-1 


4sd 


17763 


3997-6 



26008 

6669'1 


1 Osc 


17961 


3993-2 



26031 

6640-1 


2.sd 


18046 


3992-4 



26039 

6631-6 


10.se 


1 8073 


3991-0 



26049 

660.6-1 


10.se 


18160 


3990-6 



26051 

6360-1 


4nd 


18661 


3985-5 



26083 

4979-1 


2sd 


20078 


3982-1 



2610.6 

4867-6 


4nd. 


20638 


3981-6 



26109 

482!)-6 


dsd 


20700 


8981 •() 



25112 

481 8-1 


4.sd 


20749 


3980-6 



26114 

4767-6 


dsd 


21013 


3979 '7 



26120 

4730-6 


4 sd 


21133 


3979-1 



26124 

4706-0 


4.sd 


21240 


3978-3 



25129 


4676-0 



21847 


3976-8 



25138 

4636-1 


4sd 


22039 


3974-8 



'25161' 
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Molybdenum — continued. 


I* Spark 
Spectrum 

11. Arc 
Spectrum 

Intensity and 
Character 

OSG. 

Preq. 

I, Spark 
Spectrum 

II. Arc 
Spectrum 

Intensity and 
Character 

Osc. 

Freq. 

Thaldn 

Lockyer 

I. 

II. 

ThaMn 

Lockyer 

I. 

II. 


3967-6 

3967-6 

3954-2 

3952-9 

3946-0 

3944-2 

3942-6 

3942-2 

3934-0 

3929-5 



26197 

25260 

25282 

2.5280 

25334 

25346 

26367 

26359 

26412 

25414 

i 


3928-0 

3922-9 

3921-2 

3917-0 

3916-7 

3916-0 

3914-8 

3902-4 

3901-8 



254,50 

25484 

2,5488 

25522 

26624 
26528 
25636 
25617 

26625 


Nickel. 

KirchhofE, ‘ Abh. Berl. Akad.’ 1861. 

Thal6n, ‘ Nova Acta Soc. UpsaL’ (III.) vi. 1868. 

Angstrom, ‘ Reclierches sur le Spectre Solaire,’ IJpsal. 1868. 
Lockyer, ‘Phil. Trans.’ clxiii. p. 369, 1873; clxxiii. p. .561, 1881. 
Lecoq de Boisbaudran, ‘ Spectres Luinineux,’ Paris, 1874. 

Cornu, ‘ Spectre Normale dn Soleil,’ Paris, 1881 ; / Jonrn. de I’Ecole 
Polytechnique,’ liii. 1883. 


I. Spark Spectrum 

II. Arc Spectrum 

Intensity' and 
Charjicter 

O.SC. Freq. 

ThaMn 

Kirclihoff 

O 

Angstrom 

Cornu 

I 


a 

h 

c 

d 




6175-9® 

6175-5 

6175-9 


6nc 

16188«./;« 

t 

6116-6® 

6116-7 

6115-2 


4sd 

Iti317«-Atf 

sltJ. 

6107-7® 

6108-2 

6107-1 


4sd 

1 





6011-2 


16<;3b^ 





6006-3 


l()()4-h7 





6996-8 


16671^7 





6995-7 


l(;()7lr7. 





6899-8 


ir>946r7 

t6892>l(2) 

6892-2 

6892-1 

6891 -9 

lOsc 

Umiahod 





6883-7 


1699 If/ 

*1 

-5866-6® 

6867-3 



4sd 

17069ff7> 


-6476-0® 

6475-8 

6476-0 


6so 

1826 Off. Ac 


[-5176-8® 

6176-2 

6175-8 


2sd 

19316ff.Ac 


h5168-6® 

6168 3 

5168-6 


2.sd 

19342ff.Ac 


1-6165-3® 

6164-6 

6156-2 


2sd 

19393f/.Ac 


^6145-9® 

6146-9 

6145-9 


2sd 

19427»Ac 


[-6142-2® 

6141-6 

6141-8 


2sd 

19442«Ac 


(-6137-5® 

6136-6 

6136-8 


2sd 

19461aAc 


[-5115-0® 

6114-7 

6115-0 


2sd 

19646f*Ac 


(-5099-8® 

6099-3 

6099-3 


2sd 

19604fxA<f 


(-6098-6® 

6098-8 

6098-4 


2sd 

19607f/.Ac 


(-5080-7® 

6080-5 

6080-7 


2sd 

19(577ff.Ac 


(-5079-8® 

5080-0 

6079-6 


2sd 

19681ffV;c 


f6034-7® 

6034-7 . 

6034-8 


6sc 

19866«.Ac 


-5016-6® 

5017-1 

.6016-7 


6sc 

1992 7« Ac 


ba See Iron ; the PraunboJPer line doulilc. 
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Nickel — continued. 



I. Spark Spectrum. 

II. Arc Spectrum 

Intensity and 
Character 


TliaWn. 

a 

Kircliliolf 

b 

0 

Angstrom 

c 

Cornu 

d 

I. 


*t4983-4® 

14979 . 7 ( 2 ) 

*t4936-2«« 

*t4917-7® 

*t4904-0«*> 

*t4873-0^^^ 

*+4865-4(2) 

*+4864-8(3) 

*+4830-3(2) 

-4828-6(2^ 

*+4785-9(2) 

*t4765-l(® 

*-f4713-8('‘^ 

*+4647-1(3> 

*|4401-8(‘*^ 

4982-7 

4979-7 

4936-0 

4917-9 

4903-6 

4872-8 

4866-0 

4866-6 

4830-8 

4828-7 

4786-3 

4755-3 

4713-6 

4646-7 

4983-4 

4979-4 

4935-2 

4917-7 

4903-9 

4873-0 

4866-6 

4864-6 

4830-2 

4828-3 

4785-8 

4754-9 

4713-8 

4647-0 

4401-9 

3641-0 

3618-3 

3672-9 

3670-8 

3565-0 

3523-9 

3514-7 

3610-2 

3491-9 

3470-4 

3461-6 

3467-8 

3446-7 

3436-0 

3431-8 

3422-1 

3419-5 

3418-8 

3413-2 

3391-4 

3389-8 

3378-7 

3372-9 

3372-4 

3370-6 

3367-8 

3365-3 

3364-6 

3363-9 

3360-3 

3359-8 

3320-8 

3320-3 

3313-4 

3310-0 

2 sd. 

2 sd 

6 sc 

6 ao 

6 sc 

lOsc 

lOsc 

lOsc 

2 sd 

2 sd 

8 sc 

2 s d 
lOso 

2 sd 

2 sd 

Lookyer 

3972-7 

3971-2 

3969-2 

■ 


Osc. Freq. 


^OOQlabo 
2007 6a&c 
2Q2mahc 
20329(«&c 
20386<a5&c 
20616 ^*&c 
2Q)^i:lahc 
20692(»&o 
20696(*&c 
20704«&c 
20881«&e 
21024«;&(? 
21208«&6* 
21513<*Jo 
22711a5o 


261635 
261725 
261865 
27467^2 
27629<^ 
27980<? 
27996^2 
280425J 
28369^ 
284:4:3d 
28480<^ 
28629(:2 
28806^ 
28880r^ 
2891 kZ 
28929i^ 
29096^2 
29131<-^ 
29213^7 
29235(7 
29241(7 
29289(7 
29478(7 
29492(7 
29688(7 
29639(7 
29644(7 
29660(7 
29684(7 
29706(7 
29713(7 
29719(7 
29760(7 
29766(7 
30104(7 
30109(7 
30171(7 
30202(7 
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Nickel — continued. 


Arc Spectrum 

Intensity 
and Cliaracter 

Osc Freq. 

Arc Spectrum 

Intensity 
and Character 

Osc* Freq. 

Cornu 

Cornu 

3248-6 


30773 

3053-3 


32742 

3242-3 


30833 

3049-6 


32781 

3231-3 


30938 

3036-7 


32921 

3212-7 


31117 

3030-3 


,32990 

3134-4 

' 

31894 

3011-2 


,33199 

3134-0 


31898 

3003-1 


33289 

« r 3 100-7 


32137 

.3002-0 


33301 

\ 3100-5 


32242 

2992-0 


33412 

3056-3 


.32710 





» Obscrvcrl also by Lecoq de Boisbaudran In tb.e Spark Spectrum oF Nickel Ohlorido solution, as also tho 
followins lines :~e3l5, 6361, 5827, 5801. 6756, 5716, 5695, 5666, 6641 (double), 5621, 5609, 6588, 5129, 6048, 4098, 
4960, 4808, 4762, 4732, 4606, 4594, 4571, 4550, 4471, 4461, 4327, 4288. 

t Observed also by Lockyer ; the ‘ indices ’ attached to these numbers denote the comparative ‘ lengths ’ 
of the lines. % 6S91-9 Thollon. 


IsTitrogen. 

Angstrom, ‘ Pogg. Ann.’ xciv. p. 1.5S, 18.55. 

Pliicker, ‘ Pogg-. Ann.’ ov. p. 76, 1858; evii. p. .519, 1859. 

Vander Willigen, ‘ Pogg. Ann.’ cvi. p. 610, 1869. 

Huggins, ‘ Phil. Trans ’ cliv. p. 144, 1864. 

Pliicker and Hittort, ‘ Phil. Trans.’ civ. 1, 1865. 

Brassak, ‘ Abb. Nat. G-es. Halle,’ x. 1866. 

Wiillner, ‘ Pogg. Ann.’ cxxxv, p. 624, 1868 ; cxxxvii. p. .856, 1869 ; cxlvii. 

p. 326, 1872 ; cxlix. p. 10.3, 1873. 

Lecoq de Boisbaudran, ‘ Spectres Lumineux,’ Paris, 1874. 

Salet, ‘ Ann. Ohim. Pliys.’ (4) xxviii. p. 52 ; ‘Oompt. Rend.’ Ixxxii. pp. 223,’ 
274, 1876. 

Angstrom and Thal6n, ‘ Nova Acta Upsal.’ (3) ix. 1875. 

Vogel, ‘ Pogg. Ann.’ cxlvi. p. ,569. 

Schuster, ‘ Proc. Roy. Soc.’ xx. p. 484 ; ‘ Nature,’ viii. p. 161. 

Plartley and Adeuey, ‘ Phil. Trans.’ clxxv. 91, 

Hasselberg, ‘Mem. Acad, St. Petersbourg,’ xxxii. No. 16, 1885. 


Spark Spectrum or Elementary Line Spectrum 

Intensity 

and 

Character 

Ohc. Freq. 

Huggins 

a 

ThaMn 

h 

Kirclihoff 

c 

Hartley 
and A dene 

6602*t 

6602-3§ 

6603-1 


4 s 

15142/> 

6482*-f- 

6479-8§ 

6479-9 


5s 

15428Z» 

5950’^-f 

6949-2 

5949-6 


4s 

168047/ 

5942*t 

.5941-7 

6940-2 


lOn 

16825?/ 

6930’>’-f 

5932-l§ 

6931-9 


lOn 

16853// 

5925*t 

5929-6 

5929-2 


4s 

16860// 

5768’*‘t 

5767-1 



4a 

17335// 

5746t 

5745-1 



4 s 

17401// 

6726 




Is 

17459rt 

5709’^t 

57n-l§ 

5710-8 


4s 

1 750.5// 

6686’*’t 

' 6685-6 

5686-6 


4s 

17683// 

5680’^t 

5678-l§ 

6678-1 


lOn 

17606// 

5676*1 i 

5674-6 

5674-6 


6s 

17617// 


I 






Ill 


N iTRO QBN — cmitmued. 


Spark Spectrum or Elementary Line Spectrum 




f 




Intensity 

Osc. Freq. 

Huggina 

Thalia 

KirchhofF 

Hartley 
and Acleney 

and 

Character 

a 



b 

c 

d 



6668*i 

• 


6666*1 

6666-6 


lOn 

17644& 

5560*1 

- 


5649-1 



4s 

1 8016& 

6641*- 

‘ 


6541-1 



6s 

180425 

5534+ 



6634-l§ 



8n 

180667^ 



6530-1 



6s 

180785 

6624* 






Is 

18098« 

6495*t 


6495-l§ 



7ii 

181995 

6479*t 


6479-1 



6s 

182465 

6462*t 


5461-6 



4s 

183045 

6453*+ 


5453'1§ 



3s 

183335 

6350 



6361-1 



2s 

186825 

6338* 



6339-6 



2s 

187225 

6319 



6320-1 



2s 

187915 

6179 



5184-7 



6n 

192825 

6176 



5178-2 



4:3 

193065 

6172 



6172-2 



2s 

193295 

6071* 






2s 

19333« 

6046t^ 

6024*+ 


6045*1 

5043*3 


8s 

198165 


6026-1 



8s 

198945 

6016*+ 

6016-1 



6s 

199305 

6010*+ 

6010-1 



6s 

199645 

6007 



6006-6 



4s 

199685 

6003*+§ 

4099*+| 

6006-1 

6004-6 


lOn 

199745 

6002-1 

6000-6 


lOn 

199865 

4993*-f- 

4993-6 



6s 

200205 

4986*+ 

4987-1 



6s 

200465 

4931 






Is 

20274a 

4896*+ 

4896-6 



4s 

204205 

4880* 





Is 

20486a 

4866 






Is 

20645a 

4868*i 

• 




4s 

20679a 

4849*i 





4s 

20617a 

4804*1 

•§ 

4803-1 



8s 

208145 

4788+8 

4788-1 



8s 

208795 

47811 



4779-1 



10s 

209185 

4640 



4640-2 



63 

210905 

4629*+§ 

4630-6 

4629-8 

4628-9 

8s 

2imZl)ad 

4621 *■!■ 

4621-1 

4620-7 

4619-9 

6s 

216365or7 

4613*+ 

4613-1 

4612-8 

4612-3 

63 

2167356*^7 

460a*+i^ 

4606-6 

4606-6 

4605-6 

6s 

2170356*^ 

4600*+i} 

4601-1 

4601-0 

4600-1 

6s 

2172950^7 

4663*+ 



4663-2 

2b 

21966(!7 

4533*+ 



4630-1 

3n 

22068^7 

4606* 




4606-6 

3s 

221834? 

444)6 






Is 

22236a 

4490 






Is 

22265a 

4477 





4476-6 

3s 

22332^7 

4448*+§ 

4446-6 

4446-3 

4446-1 

7s 

224854! 

4430*+§ 

4432-1 


f 4432-6 
\ 4426-9 

3b 

3n 

22664^ 

226884! 

4398 

t 




4s 

22731a 

4347+ 


4347-6 


4348-2 

6s 

229914! 

4238*+ 

230-0 


/ 4236-4 
\ 4228-9 

6n 

23698^7 

236404! 

1 4206* 




4206-3 

2n 

23766^7 
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NiTROGi BN —emthi iml 


Spark Spectrum or Elementary Lino Spe(!t.run» 

Inh.*UHit.y 
anti j 

(duiraetiT | 

Huggins 

Thaldu 

Kirehlioir 

M art ley 
and Adin'u'y 

a 

h 

i) 

d 

1 

4170*t 



r-n 70-8 
\ •iir.0-2 

4« ! 

4142* \ 
4130* / 

4137-0 


r-ti ir.-i 
\ 4132 8 

tm 

liH ‘ 

4101t 

4094* 



' -1 1 1 )2 (? 

409<;'r> 

r»ji 1 

6h j 

4038t 

4040-1 


4041-7 

fill j 

4000t 

3096-1 


:i'.n>4‘r> 

Hh * 




•>’f s I 

^ f ,|^ ¥S, 

t I * JS 4 : 
-w' # H *i., ), 

in 

in.'tr,' 

1*1 

lira. 


H I I 


^ Observed also by Pllioker, who gives also Nifcr<»K<oi liiioH at (*37ib '(JHliH* | * ^ 

5330,5309, 5164, ^^ 5 ^ } » 5098,4743,4732, 4644 and 4 I 47 } ^ <>f wIiMh 11309, 5164 mml 41*11 Imm 

5 Ohst^rViKi alHu by Lihhmi d« lbd«4i#iMidf luu 


noted by Balefc. 

t Observed also by Salet, 


T^rriionicK. 


Band Spectrum 

Iidi'jihiiy and 
Charart or 


I. 

N egative 

11. 

Po.sitivo 

Angstrom and 
Tlial4u 
a 

Lccuq de 
BoiBbaiidran 
b 

Kni^Ht rilm 
tmd 'riinltbi t 

i* 

I. 

11. 



<;h7<)-o 


41.' ^ 

1 1 arii't* 



f <;7S,V7 


til.' 

i irna** 


G762 

• <1778-r» 


41.' 

1 ITI.H*’' 



L tl7(i<)-0 


31.* 

l I THH*'* 



f tl701-0 


(il .» 

i r.nttr 


G082 

' tudia-i 


4!.' 

1 laridi’ 





3L' 

i j'jHti,- 



f <u ;2 1 -8 


til 

L'ant’^r 


G6C)4 

■ <;gi4-2 


41.' 

j L*lLii»* 



[ <;r,in-7 


ail' 

1 irii«"i*,tf' 



f <ir.i2-a 


; liii' 

i LaasL" 


G624 

• <;r.3n-8 


■1 1 

i i:,3»n:,' 



1 dTillbli 


ail' 

i i:,34‘V' 



[ ti i(»r»-G 


ijti* 

LilniV- 


G448 

• <Mr.H-G 


111' j 

i.'.r.'it.' 



1 ti l lOT, 


31 i 

l.'i.'il'iN' 



f ti3'i2r> 


till' ! 

l.’itliSU#- 


6376 

• t;3.Sf8 






1 ti3(;i>-8 


all* 

iLTtei’ 



f tia2i-o 


91 1 ' 1 

1 ILKltL*' 


G30(> 

• ti:ti3-8 


71 1' ' 

i KiHiiL” 



1 ti294l) 


ati' i 

l .'iHrt^,' 



f <i240-2 


i»ii' i 

i:.i)07*' 


G233 

• ti212-G 


7L' 1 

lliOl }s* 

1 


L<!226-i> 


*• f ♦' j 

j llllh.l't'' 
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Nitro gen — conti/nued. 


Band Specti-uni 

Intensity- 
and Character 

Osc. Freq- 

I. Negative 

II. 

Positive 

Salet 

Lecoq de 

Angstrbm 

Lecoq de 

Angstrom 



Boisbaudran 

and Thaldn 

Boisbaudran 

and Thaldn 

I. 

II. 


a 

h 

c 

h 

c 








r6183-2 


6 b' 

16168a 


6171 


6171 

< 6176-1 


4b' 

16189c 


6161 



L6168-2 


3b' 

16234c 

6144 




f 6126-4 


4b' 

16321c 

6087 

6108 


6108 

< 6118-8 


3b' 

16338c 





L 6102-1 


2b' 

16383c 





f 6066*3 



16480c 

6030 

6048 


6048 

< 6060-6 


4b' 

16495c 





L 6043-3 


3b' 

166420 





f 6011-8 


6b' 

16629c 


5994 


5994 

< 6004-6 


4b' 

16649c 

6973 




L6987-8 


3b' 

16696c 





75957-3 


6b' 

16781c 


5943 


6943 

< 6950-6 


4b' 

16800c 

5913 




L6933-3 


3b' 

16849c 





f 6904-6 


6b' 

16931c 


5891 


6891 

{ 6897-5 


4b' 

16961c 

5860 




L 6882-6 


3b' 

169960 





f 6863-0 


9b' 

17080c 


5839 


6839 

■{ 6846-1 


7b' 

17100c 





L6830 6 


6b' 

17146c 

5802 




7 6801-8 


9b' 

17231c 


5790 


6790 

^ 6796-3 


7b' 

17260c 





16780-6 


5b' 

17294c 





76762-0 


Ob' 

17380c 

5748 

5737 


6737 

< 6746-6 


7b' 

17399c 





16730-7 


5b' 

17445c 


5695 


6696 

76703-8 


4b' 

17627c 


5680 


6680 

\ 6682-6 


2b' 

17693c 




6660 

/ 6667-9 


4b' 

17669c 





\ 6637-2 


2b' 

17734c 


5600 


6600 

/'6612-6 


4b' 

17812c 





\ 6594-2 


2b' 

17870c 





7 6567-9 


6b' 

17954c 


5557 


6657 

< 6563-0 


4b' 

17970c 





L 6651 -8 


3b' 

18007c 





f 6526-2 


Ob' 

18093c 





6518-7 


4b' 

18116c 





t 6606-0 


3b' 

18167c 





76613-4 


Ob' 

18132c 





\ 6493-7 


3b' 

18197c 





6482-8 


Ob' 

18234c 





r 6476-9 


6b' 

18253c 





\ 6472-6 


4 b' 

18268c 

6417 

5457 


6457 



2n 

18320/? 





76441-9 


Ob' 

18371c 





< 6437-0 


7b' 

18387c 





1 6422-1 


5 b' 

18438c 





6 106-4 


91, r 

18491c 





- 6401-7 


7 b' 

18507c 





[ 5387-4 


5 b' 

18666c 





7 6371-7 


Ob' 

18610c 





•( 6366-7 


7b' 

18628c 





1 6363-2 


5 b' 

18676c 


I 










Nitbo gen — continued. 


Band Spectrum 

Intensity 
and Character 

Osc. Freq. 

I. N egative 

II. Positive 

. 

a .^1 aJ- 

Lecoq de 

Angstrom 

Lecoq de 

Angstrom 



oaloti 

Boisbaudran 

and Thalen 

Boisbaudran 

and Thalen 

I. 

II. 


a 

b 

c 

b 

c 




5320 

6330 


6330 

6339-7 


3b' 

18722c 

6280 

6302 


6302 

6306-3 


3b' 

188406- 





r 6273-8 


6b' 

1895 (Jc 





\ 6266-3 


3b' 

19019fl 





f5244-6 


6b' 

19O610 



- 


J 6239-3 


4b' 

190Slc 



5227-5 


1 

6b' 


19124« 


.5323 


6222 

L6226-6 


3b' 

19127c 





f 6213-1 


9b' 

19177c 





< 6207-7 


7b' 

1919 fic 





[ 6196-1 


6b' 

19239c 





r6183-4 


9b' 

I9286d 




6177 

< 6179-3 


7b' 

19302C 





L6166-8 


6b' 

19352c 





r6163-7 


6b' 

19398c 


/c5148 

6160-0 


J 

3b' 


19412c 





] 6149-0 


4b' 

1941 





16138-7 


3b' 

19454c 





6126-5 


6b' 

19601c 





6097-7 


6 b' 

19611c 

a5065 

5064 


6064 

6066-6 


6b' 

19735c 

05030 




6032-0 


6b' 

19867c 


65003 






19982?.* 

y4973 

4973 


4973 

4972-0 


6b' 

201O7C 

54910 

4915 


4916 

4919-0 


6b' 

20323c 


4861 






2056.5?* 

64810 

4814 


64814 

4813-0 


6b' 

20771c 


4724 


t4724 

4722-0 


6b' 

211710 

C4ri5 

/34706 

r4709-3 



7b' 
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'* anrl Thal^n in the nggntive hand spectrum at aboi.it 575 

6000, 6180. 6320, 6470, 6600. t Called by Angstrom and Thal6n, ‘ le spectre d« bioxydc d’o, 2 :oto.’ 
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Osmium. 

Huggins, * Phil. Trans.’ 1864, p. 139, 

Thal6n, ‘ Nova Acta Soc. IJpsal.’ (HI.) vi. 1868. 
Fraser, ‘ Chem. News,’ viii. p. 34. 

Lookyer, ‘ Phil. Trans.’ clxxiii. p. 661, 1881. 
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Lockyer has observed the following linas in tlie Arc Spectrum of Osmium botwoon 
wavo-lcilgtlus 3900 and 4000 3090-4, 3976-5, 3903-7, 3918-3. 


Oxygen. 


Angstrom, ‘Pogg. Anxt.’ xciv. p. 141 (1866) ; ‘ Phil. Mag.’ xlii. p. 397. 
I’hicker, ‘ Pogg. Ann.’ evii, p. 518, 1869. 

Huggins, ‘ Phil. Trans.’ cliv. p. 146, 1864. 

I’ltickcr and Hittorf, ‘ Phil. 'I’rans.’ civ. p. 23, 18G6. 
llrassak, ‘ Abli. Nat. Gcs. Hallo,’ x. 1866. 

Wiillner, ‘Pogg. Ann.’ cxxxv. p. 515, 1868; cxxxvii. p. 350, 1869 ; 

cxliv. p. 481, 1872; cxlvii. i). 339 ; ‘Wiod. Ann.’ viii. p. 353, 1879. 
Salot, ‘ Ann. Ghitn. Phya.’ (4) xxviii. i>. 53, 1873. 

I^jccoq tl (3 Boisbaridran, * Spcot.rt!.s Ijuruineux,’ I’jiria, 1874. 

Angstri'irn and ThaKui, ‘Nova Acta Soc. UpHal.’ (HI.) ix. 1 
Sermster, ‘Phil. Trans.’ clxx. p. 37, 1879 ; ‘Wied. Arm.’ vii 


PaalKow and Voged, 
l’ia.y//.i Smyth, ‘ Phil 
Vogel, ‘ Pogg. Arm.’ cxlvi. p 


‘Wii^d. Ann.’ xiii. p. 3.‘56. 
Tnuis. H(l.’ XXX. p. 419, 1883; 


669. 


876. 

vii. p. 670, 1879. 

Phil. Mag.’ (5) xiii. p 330. 
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I. 

Compound 

Line 
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SciiuBter 
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54B5-6 
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II. Elementary Line Spectrum 
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Oxygen — omtiimed. 


I. 

Compound 

Line 

Spectrum 

11. Elementary Line Spectrum 

Intensity 
■ and Character 

Osc. Freq. 
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4119-0§ 
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[4069 2§ 
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For ultra-violet lines, possibly due to oxygen, see ‘ Air.’ 

Pliicker gives also oxygen lines of Spectrum I. at 6462, 6118, 5340, 6315, 5144, 4848, 4327, 
4262, 4243, 4171, 4136, 4104, and 4094, of which 4243 has also been noted by Lecoq de 

Boisbaudran. ? 

In the map accompanying the memoir of Angstrom and Thal6n, oxygen lines are shown 
at 6170, 6207, 6190, 6175, 6164, 5169, 4964, 4956, 4942, 4940, 4924, 4917, 4890. 4870, 4864, 
4859, 4866, 4712, 4706, 4698, 4677, 4663, 4649, 4642, 4640, 4696, 4590, 4468, 4419, 4414, 
4368,4360, 4348,4346, 4335, 4319, 4316, 4189,4184, 4166,4149, 4123, 4118, 4076, 4073,4070. 
Vogel gives of Spectrum II. bands at 6450 and 6150. 

* Observed also by PUicker. _ t 4C48‘9 and 4641 '4 KircbliofO. 

X Observed also by Salet, who gives also lines at 6460, 6120, 4475. 

<5 Observfid also by Angstrom. II Observed also by Lecoq dc Boisbaudran. 

\ This band is nmdo np of lines at 5205*0, 6213*3, 5216*9, 6225*3, 6231*2, 623J)*0, 6247*7, 5266*U, 6262*7, 6269*5, 

627(5*9 6284*4 6292*5 6171*1 Kircbliofl’ ; (>170 Angstr'dm. 

•l-t This baud is made up of lines at 5662*8, 5568*4, 6664*5, 6670*1, 6676*8, 6681**2, 5591*4, 5601*2, 5611*2, 6618*8, 
5629*6. 
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Palladium. 

KirchhofP, ‘ Abh. Berl. Akad.’ 1801. 

Huggins, 'Phil. Trans.’ 1864, p. 139. 

Thalen, ‘Nova Acta Soc. Upsal.’ (III.) vi. 1808. 

Leooq de Boisbaudran, * Spectres Lumineux,’ Paris, 1874. 
Lockyer, ‘ Phil. Trans.’ clxxiii. p. 561, 1881. 
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the following lines in the Arc Spccin mi oC Palladium between 
the wave-lengths 3900 and 4000 -3991*5, 3y84.*8, 3957*7. 

■fK Lecoq de Boisbaudran in fho Snnrk Spectrum of Palladiiini Chloride solution toirotbcr 
th the following lines 6778, 6177, 6495, 4917, 4170, 4088. * t Double solution, togetnu 
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Phosphoeits. 

SSguin, ‘Oompt. Rend.’ liii. p. 1272, 1861. 

Plucker and Hittorf, ‘ Phil. Trans.’ civ. p. 24, 1865. 

Salet, ^ Ann. Chim. Phys.’ (4) xxviii. p. 56, 1873. 
Christofle and Beilstein, ‘ Compt. Bend.’ Ivi. 399, 1863. 
Mnlder, ‘ Journ. f. Prakt. Chemie,’ xci. p. Ill, 1864. 
Lecoq de Boisbandran, ‘ Spectres Lnmineux,’ Paris, 1874. 
Lockyer, ‘ Proc. Roy. Soc.’ xxii. p. 374, 1874. 

Hofmann, ‘ Pogg. Ann.’ cxlvii. p. 92. 
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Phosphorus — contimied. 


I. Band Spectrum 

II. Line Spectrum 
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Platinum. 

Kirchhoff, 'Abh. Berl. Akad.’ 1861. 

Huggins, ‘ Phil. Trans.’ 1864, p. 139. 

Thal^n, * ITova Acta Soc. UpsaL’ (III.) vi. 1868. 
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P L A TINTJM — omitimied. 


Spark Spectrum 

Intensity 
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Osc. Freq. 
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Lockyer has observed the following lines in the Arc Spectrum of Platinum between the 
wave lengths 3900 and 4000 3995-9, 3979-7, 3965-1, 3962-6, 3947*3, 3924-4, 3922-0, 3910-2, 

3905-8, 3903-7, 3903 0, 3900-2. 

* Observed also by Lecoq de Boisbaudran in the Spark Spectrum of Platinum Cbloride solution, together 
with the following lines 6767, 6319, 6219, 6758, 4999, 4659, 4416, 4194, 4166, 4118. t Double. 


Potassium. 

Bunsen and Kirchhoff, ‘Phil. Mag.’ (4) xx. 

Kirchholl, ‘ Abh. Berl. Akad.’ 1861. 

Huggins, ‘Phil. Trans.’ 1864, p. 139. 

Rutherford, ‘ Silltnan’s Journ.’ (2) xxxv. p. 407. 

Wolf and Diacon., ‘ Compt. Rend.’ Iv. p. 334. 

ThaUn, ‘ Nova Acta Soc. UpsaU (III.) vL 1868. 
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Becquerel has observed infra-red lines at 7700, 10980, 11020, and 12390. 


* Observed also by Salct. 
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* Possibly doable. 


t Probably due to tlie Oxide. 
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Selenium. 
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Salet, ‘Ann. Chim. Phys.’ (4) xxviii. p. 47, 1873. ' P' 


I. 

Band 

Spec- 

trixm 

II. Spark 
Spectrum 

Intensity; 

and 

Characte) 

r 

Osc. 

Freq. 

Salet 

a 

Salet 

b 

Pliicke: 

an d 
Hittor 
c 

r 

^ II. 



6503 

6 

153730 



6480 

6 

154280 



6431 

6 

165450 



6308 

6 

158480 



6166 

b 

162130 



6135 

b 

162950 


6070 

6070 

6 

16472&0 



6036 

2 

16565^ 



5953 

2 

167960 

6870 




170310 



6856 

6 

170720 



6845 

2 

171040 

6790 




172660 



5746 

2 

173980 



6700 

2 

175390 



5683 

4 

176910 



6668 

2 

1 176380 

5660 




176940 


6630 

6628 

6 

1776050 


6600 

5596 

6 

1785850 


6570 

5566 

! 6 

1795550 


6530 

5524 

-6 

1808850 

5500 




181770 



6461 

b 

183060 



5448 

b 

183500 



5391 

2 

185440 



5374 

8 

186030 

5370 




186160 


a5.307 

6293 

10 

1886250 

6370 i 

q/^270 

5259 

8 

1899050 


\52o0 

6343 

8 

1905450 



6333 

4 

191100 



5320 

4 

191520 


75233 

5215 

10 

191657/0 

5160 

S5177 j 

5162 

10 

1 933950 



5153 

3 

194000 


«5143 

5124 

10 

195100 



5115 

4 

195450 



5103 

4 

196910 



5099 

4 

196060 


1 . 

Band 

Spec- 

trum 


Salet 


a 


II. Spark 
Spectrum 


Salet 

h 


;50.50 


1 


r 6095 


6070 


4950 

4840 

4760 


4670 


4610 


rmn 

^\4970 


04840* 

m4760 

4745 

4736 


>'4668 

4640 

4620 

7r4607 


4370 

4316 

4170 


Pliicker 

and 

Hittorf 


6091 

6089 

6066 

6048 

6029 

6014 

6003 

6000 

4994 

4976 

/'4846 

X4840 

4776 

4744 

4734 

4707 

4700 

4675 

4663 

4664 
4638 
4619 

4606 

4696 

4667 

4516 

4469 

4447 

4414 

4403 

4383 

4319 


4269 

4319 

4179 

4138 


Intensitj' 

and 

Character 


II. 


10 

4 

6 

2 

6 

3 

3 

2 

10 

10 

10 

10 

10 


4 

4 


b 

b 


10 

8 

8 

10 

4 

2 


b 

b 

b 

b 

b 

b 

b 

b 

b 

b 

b 

b 


Osc. 

Freq. 


1 9639^-'c! 
I9644«f 
1973 6 &6‘ 
I9796« 
198040 
198790 
199380 
199820 
199940 
200160 
201050 
201 96<* 
202170 
206660 
2O9O7&0 
210470, 
21076^*0 
21116/>0 
212380 
213700 
213840 
214070 
214390 
21471?'0 

2l35O?-'0 

2l643/;0 

216860 

31707/0? 

217630 

218900 

221370 

223700 

334800 

336480 

327100 

328090 

329870 

231620 

23416/.0 

37O6/.0 

2394850 

41690 


* Donblc, 
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Silicon. 


Troopt et Hantefeuille, ‘Oompt. Rend.’ Ixxiii. p. 620, 1871. 
Salet, ‘Ann. Ohim. Pliys.’ (4) xxviii. p. 65, 1873, 

Pliicker, ‘ Pogg. Ann.’ cvix. p. 631, 1859. 

Hartley, ‘ Proc. Roy. Soc,’ xxxv. p, 301. 

Liveing and Dewar, ‘Phil. Trans.’ clxxiv. p. 222, 1883. 


I. Spark Spectrum 

II. Arc 
Spectrum 

Intensity 
and Ghar:icter 

Oac. Freq. 

Salet 

a 

Pliicker 

h 

Kirchhoff 

c 

Liveing 
and Dewar 
d 

I. 

ir. 

6360 

asysi 

75049 

S4420 

€4130 

C3890 

6329 

5d7S 

*6043 

4206? 

4160? 

6058-1 

5043-4 

2881-1 

2528-1 

2523-9 

2518-8 

2515-8 

2514-1 

2506-6 

2434*8 

b 

b 

b 

b 


16767«?> 

16719a?.» 

197640 

198220 

226180; 

23774& 

2420605 

2669905 

34699oo5 

379910 

393420 

39543cri 

39612o<^ 

39691or^ 

39739o^Z 

397660^2 

39884fv<! 

41062O/Z 

Hartley 

2881-0 

2631-4 

2641-0 

2628-1 

2623-6 

2618-5 

2515-5 

2613-7 

2506-3 

2435-6 

- 


^ Doul)lo. 


Silver. 


KircdihofT, ‘ AV)h. Perl. Akad.’ 1861. 

Huggins, ‘Phil Trans.’ 1864, p. 139. _ 

TMiiscarl, ‘ Aniiales do PHoole Normale, iv. IbbO. 

Thalen, ‘ Nova, Acta Soc. Upsal.’ vi 1868. _ 

Lecoq do Hoisbaudran, ‘Spectres Lnnnneux,’ Pans, 1874 
Lockyer, ‘ Pliil. ’rrans.’ clxiv p. 805, 1874. 

Liveing and Dewar, ‘Proc. Hoy. Soc. xxix. p. 398, 1879. 
Hartley and Adonoy, ‘Phil. Trans.’ clxxv. p. 109, 1884. 


I. Spark Spectrum 

II. Arc 
Spectrum 

iTitcnHity 
and Gliaractcr 

O-w. Freq, 

Huggins 

a 

ThaUin 

b 

KirchhoiT 

c 

lavcing 
and Dewar 
d 

I. 

II. 



6371 

6219 

6034 

6973 

5864 

603G-2 

B656-1 



Isc 

Isc 

2nd 

Isc 

Isc 

4nd 


1569 Iff. 
169J)8 o 5 
16662h 
16737ff 
17()77ff 
17675/; 
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Silver — omtinued. 


I 


Huggins 

a 


5644 

6626 

6622 

6607 

6690 

5570 

6568 


6471 

6463 

6426 

6412 

6401 

6207 


. Spai'k Spectrum 


Thal^n 

h 


5646-1 

6626-6 

6622-6 

6610-6 

6590-1 

5668-1 

6666-6 

6651-6 

6622-1 

6486-6 

6470-1 

*6464-1 

5423-6 

6411-1 

6401-6 

6299-1 

*5208-9 

4874-1 

4666-6 

*4476-1 


II. 

Arc Spectrum 


Intensity 
and Character 


Kirchhoff 

c 


Liveing 
and Dewar 
d 


I. 


II. 


t5469-9 

6464-0 


(6464-1) 


t5208-7 


(6208-9) 


Hartley 

and 


4nd 

4nd 

8nd 

4nd 

4nd 

4nd 

2sd 

8sc 

4nd 

2nd 

8sc 

lOsc 

6nd 

2nd 

8nc 

6nd 

lOsc 

8sc 

4sd 

4sd 


r 


r 


Adeney 


3641-3 

3404-2 

3389-7 

3382-3 

$3361-8 

3311-6 

3306-1 

/ 3300-6 

\ 3299-0 
3292-3 
3288-6 
3280-1 
3272-8 
3266-2 

3260- 2 

3261- 8 
3243-8 

/3231-8 

\3228-6 

3222-3 

3216-0 

3208-1 

3,198-8 

3190-6 

3183-7 

3179-2 

3174-3 

3134-9 


§4211-3 

4208 

§4063-0 


2sd 

2sd 

2sd 

lOsc 

2nd 

2sd 

2sd 

2sd 

2sd 

2nd 

2nd 

lOsc 

2nd 

2nd 

2nd 

2nd 

4sd 

2nd 

2nd 

2nd 

2nd 

2nd 

2nd 

2nd 

2nd 

2nd 

2nd 

ind 


r 


Osc. Freq. 


177095 

177705 

177805 

178185 

178835 

179645 

179915 

180085 

181045 

182215 

1827650 

1829650 

184325 

184765 

186085 

188665 

1919350 

206115 

214225 

223395 


23738<« 

23757d 

24666«: 

282290 

293670 

294920 

296570 

298260 

301 8 8o 

30238O 

302880 

3O303O 

30366O 

30408O 

304 77o 

30646O 

30617O 

30664O 

307430 

308 19o 

30933O 

30964o 

31024O 

31086c 

31161c 

31262c 

31332c 

31400c 

31446c 

31493c 

31890o 
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S I LV ER — co7vtimied. 


Spark Spectrum 


Hartley and Adeney 


3129-2 
f 2937-4 
< 2933-6 
L 2928-2 
2919-1 
/ 2901-6 
\ 2895-6 
2872-7 
2814-6 
2798-9 
r H 2766-4 
■s 2756*6 
L 2742-9 
2720-6 
2711-3 
2680-6 
2669-6 
2666-2 
2627-3 
2626-2 
2613-7 
2606-4 
2698-2 
2694-7 
2679-9 
f 2666-8 
< 2563-2 

L 1(2661-6 
2662-0 
2634-5 

r^\ 2606-0 

\ 2603-6 

/ 2486-4 

\ 2485-4 

f 2479-9 
< 2476-8 

LH 2473-3 
2469-0 
/ 2462-2 
\ 2459-8 
2453-0 
2447.4 
112445-7 
2443-9 
2437-3 
r 2429-8 
1. 2428-8 
2422-8 


Intensity 

and 

Chai'acter 

Osc. Freq. 

Ind 

31947 

2sd 

34033 

6sd 

34079 

6sd 

34140 

4sd 

34247 

6sd 

34163 

6sd 

34624 

6sd 

34800 

6sd 

35619 

6sd 

35717 

7ad 

36139 

7sd 

36279 

2sd 

36446 

Isd 

36746 

7nd 

36872 

6sd 

37295 

7sd 

37688 

4sd 

37636 

4sd 

38050 

4sd 

38081 

4sd 

38248 

4sd 

38370 

Isd 

38476 

2sd 

38528 

7sd 

38749 

2nd 

38962 

2nd 

39002 

3sd 

39029 

1 sd 

39173 

7!sd 

39443 

7sd 

39891 

4sd 

39930 

2sd 

40206 

2sd 

40222 

6sd 

40311 

Gsd 

40362 

7b’-d 

40419 

28d 

40489 

6sd 

40601 

6sd 

40640 

7sd 

40763 

9sd 

40846 

4Rd 

40875 

6.8(1 

40906 

9nd 

41016 

9sd 

41142 

4sd 

* 41169 

2sd 

41261 


Spark Spectrum 


Hartley and Adeuey 


2419-9 
2414-6 
/ 24 1 3-3 
\2411-3 
2409-3 
2406-4 
2404-6 
2395-7 
2393-3 
2390-8 
/ 2386-7 
\ 2386-2 
2383-6 
2375-6 
2366-8 
2364-3 
2362-3 
2369-2 
2368-1 
2343-7 
2342-1 
2339-2 
2332-6 
2331-7 
/ 2326-8 
\ 2326-3 
2322-3 
2320-6 
23] 9-6 
2317-4 
2310-1 
2296-8 
2286-7 
2280-7 
2277-8 
2276-3 
2264-1 
/ 2249-9 
\ 1(2247-6 
2230-6 
/ 2206-0 
\ 2202-0 
2186-0 
2166-8 
2161-3 
2146-4 
2119-0 
2112-0 


Intensity 

and 

Character 

O&c. Freq 

7scl 

41310 

Isd 

41403 

9b’-d 

41423 

8b'-d 

41468 

Isd 

41492 

2sd 

41542 

2sd 

41676 

2sd 

41728 

Isd 

41769 

5sd 

41813 

2sd 

41885 

2sd 

41894 

2sd 

41939 

6nd 

42082 

4sd 

42255 

6sd 

42282 

5sd 

42319 

6sd 

42376 

7sd 

42394 

Isd 

42655 

Isd 

42684 

Isd 

42737 

Isd 

42860 

9b>'d 

42872 

7b’-d 

42981 

9b’‘d 

42992 

4nd 

43048 

9brd 

43080 

2sd 

43100 

9brd 

43139 

4sd 

43275 

2sd 

43626 

Isd 

43718 

9b’-d 

43833 

2sd 

43888 

2sd 

43937 

4sd 

44860 

7b'-d 

44433 

7b‘'d 

44478 

6b''d 

44817 

Isd 

46319 

Isd 

46399 

4b'-d 

45731 

2sd 

46157 

Isd 

46263 

Ibi-d 

46696 

Ind 

47176 

Ind 

47333 


* Observed V)y Lecoq de Boisbaudran in the Spark Spectrum ot Silver Nitrate solution, together with the 
following 502-2, 4907, 4008, 40(30, 4022, 4570, 4518, 4434, 4306, 4208. t 5463-5 and 6207*1, Mascart. 

t Sec Tin. § Observed also by Lockycr. 11 See Lead. t See Copper. 


K 
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Sodium. 

Bunsen and Kirchhoff, ‘ Phil. Mag.’ (4) xx. 

Kirchhofe, ‘ Abh. Berl. Akad.’ 1861. 

Attfield, ‘Phil. Trans.’ 1862, p. 221. 

Huggins, ‘Phil. Trans.’ 1864, p. 139. 

Eutherford, ‘ Sillman’s Journal ’ (2) xxxv. p. 407. 

Wolf and Diacon, ‘Oompt. Bend.’ Iv. p. 334. 

Muller, ‘ Pogg. Ann.’ cxviii. p. 641. 

Thal6n, ‘Nova ActaSoc. Upsal.’ (III.) vi. 1868. 

Lecoq de Boisbaudran, ‘ Spectres Lumineux,’ Paris, 1874. 
Lockyer, ‘ Proc. Boy. Soc.’ xxix. p. 140, 1879. 

Cornu, ‘ Spectre Normal du Soleil,’ Paris, 1881. 

Bunsen, ‘Pogg. Ann.’ civ. p. 366 ; ‘Phil. Mag.’ (4) 1. p. 627. 
Liveing and Dewar, ‘ Proc. Boy. Soc.’ xxviii. pp. 367, 471 ; 
xxix. pp. 398, 402, 1879. 

Becquerel, ‘Compt. Rend.’ xcvi. p. 1218; xcvii. p. 72. 


I, Spark Spectrum 


II. Arc Spectrum 


Intensity 
and Character 


Huggins 


/t6156(3) 
\f6 149(3) 
5 t5895('‘) 
I fS 889(4) 
/t5687(3) 
\t6681(3) 


rtsif 

tt61£ 


16164(1) 

16169(1) 


t4985(i) 


ThaMn 

h 

6160-2 
16164-4 
„/ 5895-1 
16889-1 
6687-3 
15681-6 


Thalen Liveing and Dewar 
c d 


5165-0 
15162-7 
* / 4983-3 
14982-0 


{6154-2 
/ 5895-0 
16889-0 
/ 6687-3 
15681-4 
/ 5674-4 
15668-0 


Cornu 

'3301-2 

3300-8 


(6160-2) 
(6154-4) 
(5895-1) 
(6889-1) 
(5687-3) 
(5681 -.5) 
6673-6 
16668-6 
(5166-0) 
(6162-7) 
/4983 
(4982 
4980-5 
. /4751-4 
(4747-6 
4667-5 
*14663-7 
/4543-6 
14540-7 
/4496-4 
14494-6 
/ 4423-0 
14419-6 
/4393 
(4390 
4343 
4326 


8sc 

8sc 

lOsc 

lOsc 

6sd 

6sd 


16228^; 
16244/y 
16958/; 
16976/; 
1757S/> 
17596/; 
17619W/ 
176376V/ 
19393/; , 
19402/; 
20061/; 
20066;/ 
20072;/ 
21040;/ 
21057;/ 
21418;/ 
21436;/ 
22002 ;/ 
22016;/ 
22234;/ 
22243;/ 
22602;/ 
22620;/ 
22767^ 
22772;/ 
23019;/ 
23114;/ 
302846* 
302866 


— — — : > ' I ( 

observed i fra-red lines at 8190 J and 11420 in the Arc Spectrum of 

+ K Doisbmdran in the Spark Spectrum of Sodium Sulnliate 

lines. ^ oc yer. ®‘hidicea^attac^aj;^tliese numbers denote the comparative ‘lengths’ of the 
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Strontium. 

Bunsen and Kii'chlioff, ‘ Phil. Mag.’ (4) xx. 

Kirchhoff, ‘ Abh. Berl. Akad.’ 1861. 

Miiller, ‘ Pogg. Ann.’ cxviii. p, 641. 

Hugg'ins, ‘ Phil. Trans.’ 1864, p. 139. 

Mascart, ‘Annales de I’Ecole Normale.’ iv. 1866. 
Thal6n, ‘ Nova Acta Soc. Upsal.’ (III.) vi. 1868. 
Lockyer, ‘ Phil. Trans.’ clxiii. i>. 639 ; clxiv. p. 311. 
Liveing' and Dewar, ‘ Phil. Trans.’ clxxiv. p. 217. 
Becquerel, ‘ Compt. Rend.’ xcvi. p. 1218; xcvii. p, 72. 


I. 

Spark Spectrum 

II. Arc Spectrum 

I nteasit j 
and Character 







-r • 



Osc. Freq. 

Huggins 


Thak^n 

Kirchlioff 

Loclvj’^er 

and Dewar 

I. 

II. 


a 


h 

c 

d 

e 




7108 






4 s 


i4065<rij 

6885 






4s 


14520« 

6790 






4 s 


14723« 

6641 






Is 


16054t;« 

6606 






2s 


16133/* 

*6648 

t6660-3f25 




4sd 


16262* 

6602 

+6501 

6502-7 



8sd 


16376&C 

6435 






b 


15635« 

6410 


+6407-30' 

6407-4 



lOsc 


16602*<3 

6388 


+63S7-3<'^> 




6sd 


16651Z> 

6383 

+6380'3W> 




4sd 


16669* 

6369 






Is 


16696« 

6347 






Is 


16761/* 

6343 






Is 


16761^* 

6311 






b 


16841ffl 

6274 






Is 


16934a 

6251 






b 


15992c* 

6220 






b 


16073c* 

6172 






Is 


16199c* 

6098 






2s 


16394c* 

6998 






b 


166()7c* 

6977 






b 


16726c* 

6971 

t5970-7W' 




2sd 


16743* 


t5860T'=^' 




2sd 


16802* 

6816 






Is 


171S9C* 

5766 






In 


17338c* 

5647 






2n 


17703c* 

6623 






3 s 


17779c* 

6579 






Is 


17919c* 

6543 






4 s 


18036c* 

’^6640 

t6540-l(2i 

6539-4 



6Hd 


18046*c; 

6631 


|•5533•0«) 

5533-6 



8sc 


18067*CJ 

*6519 

1 

[•6622-6<2) 

6520-6 


(6622-6) 

8 sc 

r 

18106*cf 

*6600 

• 

[•6603-6‘^J 

6503-0 


(5603-6) 

8 sc 

r 

1 81 66*c? 

6496 






b 


18190c* 

6487 

+6486-10> 

5484-8 



6sd 


1822 6 *ct 

*6480 

+6480- l<a> 

5480-8 


(5480 1) 

10.SC 

r 

18241**^ 

*5450 






5 s 


18343c* 

6423 






2s 


18436c*. 

6383 






3b 


18571c* 

*6264 

t5256T”l 

6266-6 


(6256-1) 

8sc 

r 

19019*c? 

*6238 

+6238-70) 

6238-1 


(6238-1) 

lOsc 

T 

1908 4 *c; 

«6228 

1 

-6228-70' 

6228-3 


(5228-7) 

6sd 

r 

19120*fl 

6224 

1 

-6225-70 > 

6226-4 


(5225-7) 

6sd 


19131*/^ 


K 2 
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STEONtritTM — contimied. 


. II. Arc Spectrum 

Intensity 
and Character 

Osc. Freq. 

Lockyer 

d 

Livein^ 
and Dewar 
e 

I. 

IL 


(6223-7) 

6sd 

r 

1913850 



2s 


19162a 


(6166-0) 

2s 

r 

19393a 



1 


19594a 



4sd 


201245 


(4961-6) 

8sc 

r 

201495 



lb 


20224a 


(4893-0) 

Is 

r 

20431a 


(4876-1) 

6sd 

r 

206025 


(4872-1) 

6sd 

r 

206195 


(4865-0) 

2 

r 

20649a 



2 


20600a 


(4831-6) 

6sd 

r 

206915 


(4812-1) 

6sd 

r 

207765 


(4784) 

6sd 


208995 



Is 


21046a 


(4741) 

6sd 


210885 


(4721) 

6sd 


211755 


(4607-6) 

lOnc 

r 

2169750 

4437-0® 


2n 


2253k5 

4365-0® 


Is 


22903r^ 



In 


22924a 

4336-0C3) 


2n 


23056^ 

Ji|4325-0t3l 


2n 


23114^2 

4306-3C^ 

(4306-3) 

lOnc 

r 

2322 15or^ 



6nd 


236645 

4216-3C3) 

(4216-3) 

lOnc 

r 

2371 Ud 

4161-0(3) 


6nc 


24026<'i 

4077.o(« 

(4078-5) 

lOnc 

r 

245165^7 

/ir4031-7^^^ 




24796^7 

\ 114031-5^2) 




24797^2 

4029-4® 




24810^2 

3969-1 




25187^2 

3939-5C 




25376^2 


§3705-0 



2698:^2 


3663-0 



27367^2 


3647-0 



28184^2 


3627-0 



28344^2 


3498-0 



28679^2 


3464-0 



28859^2 


3458-0 


n 

28910rt! 


3379-6 



29681^2 


3364-5 



29713^2 


3306-2 



30246/2 


2931-1 



34106/2 


I, Spark Spectrum 


Huggins 

a 


6221 

6217 

*5165 

6102 

*4967 

4962 

4943 

*4893 

*4876 

4872 

4866 

4863 

*4830 

*4811 

*4784 

4750 

4742 

*4721 

*4604 

4438 

4367 

4361 

4337 

4319 

*4306 

*4216 

*4161 

*4078 


ThaMn 

b 


t6223-7a) 


t4967*6a) 

t4961-6a) 


t4876-ia) 

t4872-ia) 


t4831-60'> 

t4812-ia) 

t4783-6<i> 

t4740*6(i) 

t472M(i) 

t4607'6C4) 


f4305-3(2) 

4226-3® 

4216-3® 

4161-0® 

t4078-6<^) 


KirchhofF 

c 


6222-8 


4607-4 


4304-9 


Arc Spectrum oFsw^^ 1^030, 10340. and 10980 in the 

of solution ot S^rontSam bands of Strontium Oxide, in the Spark Spectrum 

the sS^BlriuS.® calc£®® numbers denote the comparat^e ‘ lenerths ’ of 

^ oee t/aicium, 1| See Iron* 1[ Sec ManganeHC* 
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[. Band 
Spectrum 

II. Line Spectrum 

Intensity 
and Character 

■ 

Oscillation Preq. 

Salet 

a 

O 

Angstrom 

b 

Hasselberg 

c 

Pliicker and 
Hittorf 
d 

Salet 

e 

I. 

II. 

I. 

11. 




6579 



2 


15196<^ 1 




6464 



2 


15490d^ 




6421 



4 


15569d 




6404 

6400 


8 


l5Q15de 




6390 

6390 


6 


IBQiBde 




63-21 

6325 


8 


16811^2^ 




6309 

6310 


8 


16844^^ 




6290 

6290 


10 


IBSimde 




6162 



2 


16250d 

6145 



6111 


Ib'^ 

2 

16269a 

16S5dd 

6090 





Ib'^ 


16416a 


6030 



6009 


lb’ 

4 

16679a 

.16637^ 

5970 





2b’ 


16746a 


5900 



6866 


2b’ 

4 

16944a 

17042<^ 

5845 





2b’ 


17104a 





6810 



4 


17207aJ 

.5780 



6780 


2 b’ 

4 

17296a 

17296d5 

5715 





2b’ 


17492a 



6671 


6667 


5670 


6 


nm^hdfi 



66.69-7 

6667 


6660 


8 


17664c 




6660 


66.55 


8 


17C86^7c 

5646 

5615 

6639-3 

5641 

ai 

1 6647 

3 b’ 

10 

17709a 

17727c 




6618 




4 


17794^7 


6613 

6603-8 

5609 


16610 


10 


17840c 

5595 





3b’ 


17868a 





5684 



4 


17903^? 



6661-3 

5568 

6670 


8 


171)76c 




6.668 



4 


17987cl 

6636 



6632 


3b’ 

2 

18061a 

18071 



6616-9 

6622 



4 


18121c 



5607-3 

6608 

6610 


8 


18126c 

5480 





3b’ 


18243a 



6474 

6470-6 

6473 

r 6477 


8 


18274c 


6461 

6461-0 

6452 

3 

*^5455 


10 


18340c 


6432 

6438-1 

6438 

1 

. 6432 


8 


18383c 

6425 


6429-7 

6426 


3b’ 

6 

18428a 

18412c 



6418-4 






18450c 



6386-6 






18569c 

6366 





5 b’ 


18634a 



6345 

6341-7 

6338 

f 53.50 


10 


1 871 6c 

6310 

6322 

6319-2 

6304 

T 

1 6320 

2b’ 

10 

18827a 

1879 4c , 




6269 


1 

2 


18973^:^ 




5231 


1 

4 


' 191 lie! 
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I, Band 
Spectrum 

II. Line 

Salet 

0 

Angstrdm 

Hasselberg 

a 

h 

c 



6217*8 

5250 

5207 


5190 

5191 

5214*4 

5143 


5200-1 

6142*5 

6088 


5102*9 

6040 


5078*3 

5044-9 


5027 

5032-5 


5013 

5012-7 

4990 

4994 

4993-9 

4945 

4926 

4941-5 

4925-0 

4918-5 

4890 

4840 


4901-9 

4884-5 



4815-6 

4795 

1 


4808-5 
4792-8 
. 4778-5 

4762-8 

4755 : 


4752-S 

4705 : 

1 


4714-9 

4655 

4615 



4540 


4551*5 



4524*7 

4470 


4485*1 



4464-0 


S ULPHUE— ctf 


Spectrum 


Plllcker and 
Hittorf 
d 


5218 

5207 

6199 
5191 
5182 
6143 
5141 
5140 
6124 
5110 
5096 
5068 
6044 
5036 
/5030 
16024 
/5013 
16004 
5003 
/5000 
I 4990 
4942 
4924 
4922 
4902 
4884 

4825 

4813 

4804 

4791 

4777 

4768 

4762 

4734 

4723 

4718 

4692 

4671 

4657 

4630 

4610 

4593 

4580 

4561 

4552 

4523 

4485 

4466 


Salet 


/ 5220 "I 
\.5217 U 
5205 j 


6160 




5103 


/6030 

5024 

5013 

5008 


5000 

U990 

C4925 


4825 

»?4810 




d4715 

4690 

4670 

4655 

4630 

4610 

4590 

4580 

4560 

4556 

4525 

4485 

4467 


Intensity and 
Chai'acter 


8b^ 

8b^ 

2b^ 

8b» 

8b^ 


6b^ 

6b’' 


2b 

8b^ 


7b" 

2b^ 

5b'' 

6b'' 

8b'' 

2b>- 

8b'' 


IL 


2 

8 

8 

10 

2 

10 

6 

2 

2 

4 

2 

8 

2 

4 

2 

10 \ 
10 / 
81 
8 / 


4 

6 

4 

8 

6 

6 

6 

6 

8 

4 

4 

2 

2 

2 

2 

2 

8 


} 


b 

b 

b 

h 

b 

b 

b 

b 


10 

10 

10 

10 , 


Oscillation Freq. 


I- 


19042a 

19262a 

19438a 

19648a 

19835a 


20034a 

20216a 


20444a 

20655a 


20849a 

21029a 

21248a 

21476a 

21662a 

22020a 

22365a 


IT. 


191606- 

19199&6^ 

19172a 

1925S(^ 

19225a 

194,40e 

IdiiGd 

19449r^ 

19510^7 

19563^Z 

195916- 

19 68 6a 

198166- 

19851(i: 

198656- 

19943a 

19982fiJ 

200186- 

20231c 

20300c 

203256- 

20394c 

20471c 

2071 9r7c 

20760c 

207906- 

20859c 

20921c 

20990c 

21034c 

2111Scf 

21167^/ 

21203c 

21311^/c 
21405^/c 
21471^/c 
21592y7c 
21 685r/c 
21773^/c 
21827r/c 
21!)21<-/c 
21961c 


22290c 

22395c 
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Sulphur — contimie i. 


I. Band 
Spectrum 

11. Line Spoctrnra 

Intensity and 
Character 

Oscillation Freq. 

Salefc 

a 

o 

Angstrom 

b 

Hasselberg 

c 

PlUcker and 
Hittorf 
d 

Salet 

e 

I. 

IL 

I. 

IL 

4450 






2b 


22465a 





4432 


4435 


b 


22649ij!e 




4422 


4425 


b 


22600afi 

4367 



4386 


4390 

3b 

b 

22892a 

2278‘dde 




4358 




4 


22d4:0d 




4350 




4 


22982d 




4343 




4 


23019<^ 




4336 




4 


23056^2 




4329 




4 


23093^2 

4320 






2b 


23141a 





4315 


4315 


b 


23168^^0 




4297 


4295 


8 


23270^^0 




4284 


4282 


8 


23340^5 




4279 




4 


23362^2 




4272 

TT < 

4269 


8 


23409rie 




4259 




4 


23473rZ 




4255 


[4250 


8 


23508fl!e 




4241 




b 


23572^ 




4229 




b 


23639^ 




4196 


4192 


b 


23836^i<? 

4187 






2b 


23876a 





4181 

r4180 


6 


23914^Z<j 




4168 


4162 


8 


24003<'^<3 




4158 


4155 


6 


2i052de 




4140 




6 


24:U8d 

4070 






2b 

24 

24563a 



Tantalum. 


Lookyer, ‘ Phil. Trans.’ clxxiii. p. 561, 188. 


Arc Specdirnivi 

Iiiten.sity 

ai.d 

Cluiracter 

(Isci nation 
Frequency 

Arc Spectrum 

I utemsity 
and 

Character 

Oscillation 

Frequency 

Loekyt'r 

lj()<*J<yer 

3998-6 


25001 

3971-2 


25174 

3995-7 


25019 

3964-5 


25216 1 

3995-0 


25024 

3963-3 


25224 

3991-0 


25049 

3942-7 


25356 

3987-4 


25071 

3940-3 


25371 

3979-7 


25120 

3936-3 


25397 

3975-5 


2514.6 

3914-0 


25541 

3973-0 


25162 

3911-0 


25561 

3971-6 


25171 

3906-9 


25588 
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Tellueium. 


Huggins, ‘ Phil. Trans.’ 1864, p. 1.89. 

Thal6n, ‘Nova Acta Soc. Upsal.’ (III.) vi. 1868. 

Ditte, ‘ C. R.’ Ixxiii. 622 (1872). 

Salet, ‘Ann. China. Phys.’ xxviii. p. 49, 1873 ; ‘ C. R.’ Ixxiii. 742 
Gernez, ‘ 0. R.’ Ixxiv. p. 1190 (1872). 

Salet and Becquerel, ‘ C. R.’ Ixxiii. 742. 

Hartley and Adeney, ‘ Phil. Trans.’ clxxv. p. 63 (1883). 


j I. Band 
Spectrum 

• 

Siilet 

Salet 

a 

b 


(6437) 

6250 


6150 

6050 

(6046) 

(6012) 

5940 

6855 

(5973) 

(5935) 

(6856) 

(6852) 

(6825) 

(5806) 


(5755) 

5735 

5685 

(5707) 

(5647) 

5560 

5470 

5410 

6340 

(5574) 

(5488) 

(5477) 

(5447) 

(5366) 

(5310) 

5278 

6220 

(5217) 

5156 

(5152) 

5070 

(5104) 

5016 

4970 

4920 



[I. Line Spectrum 

Inten.sity and 
Character 

Oscillation Frequency 


Huggins 

Thalen 






c 

d 

I. 

11. 

I. 

ri. 


6645 



4 


15044<3 


6431 

6437-2 


10s 


15631^^ 


6366 



Is 


16704a 


6347 



In 


15751<J 


6290 



2s 


16893c 


6243 


5b 

Bn 

15995a 

16013c 


6228 



3s 


16062c ' 




6b 


16266a 



6042 

6046 2 

5b 

6.sd 

16624a 

16534ri5 


6010 

6012-7 


6sd 


16626<^ 


5995 



In 


1667()C 


5970 

6973-2 


lOsc 


16736rZ 


5934 

6935-2 

5b 

8sc 

16830rt 

16844r^ 


5854 

6856 6 


4sd 


17069<^ 


5849 

6862-1 

7b 

4sd 

17074a 

17083r? 



5825-1 


4nd 


17162fl! 



5805 6 


4nd 


17220r^ 



6781-1 


6sd 


17293<^ 


5756 

5756- 1 


lOso 


nmid 


6740 

6741-1 


2sd 


umd 




8b^ 


17432a 



5708 

5706-6 


lOsc 


1751 8aJ 




8b 


17685a 



5646 

5647-1 


lOsc 


1770nd 


5618 

6616-1 


4.sd 


17801a: 


5575 

5574-1 


8sc 


179:15^/ 




4b 


17980a 



5486 

5488-1 


6sd 


18022r^ 


5476 

6477-6 

4b 

6sd 

18276a 

182r>la: 


5447 

5447-6 


8sc 


183510: 


5409 

5408-6 

4b 

4sd 

18479a 

ISlSBr/ 


5366 

5366-1 


6sc 


18630r^ 




4b 


1872 la 



6309 

5310-1 


6sd 


18826o: 


5298 

5299-1 


2sd 


18865<'a: 




4b 


18941a 



5222 

5217-2 

4b 

8nc 


19162a: 



6172-2 


2sd 


19328a: 



61 52-2 

4b 

6sd 

19389a 

19403^ 


6134 

6133-2 


2nd 


19475a: 



5104-1 


6sd 


19586^i: 




4b 


19718a 



5038 

5036-1 


4sd 


19855a: 




4b 


1 99.34a 





4b 


20115a , 





4b 


20319a ( 
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I. Band 
Spectrum 

Salet 


4870 

4820 

4767 

4725 

4670 

4600 

4660 

4510 

4470 

4400 

4350 

4330 

4280 

4260 

4200 

4150 


Tellurium — continued. 


II. Line Spectrum 


Salet 

b 


(4866) 


Hartley 

and 

Adeney 

4707-6 

46930 


4602-0 


f 4487-0 
\ 4480-0 

4436-0 
4400-0 
4378-0 
4364-5 
4363-0 
4324-6 
4301-6 
/ 4292-7 
\ 4287 -3 
4274-4 
4269-8 

4221-1 

f 41 80-7 
\ 4170-3 

4119-7 

4072-7 

4061-3 

4054-2 

4048-3 

4006-0 

3983-8 

3968-6 

3948-0 

3932-6 

3908-7 

3841-3 

3803-0 

3796-9 

3789-0 

3776-0 

3771-0 


Huggins 

c 


4866 

4832 

4786 


4709 


4664 

4652 

4602 

4599 

4544 


4479 


ThaMn 

d 


4895-1 

4866-6 

4832-1 

4785-1 


4603-6 


4352 

4802 

4259 


4063 


Intensity and 
Charactei- 


I. 


4b 

4b 

8b 

8b 

8b 

6b 

6b 

6b 

4b 

4b 


2b 

2b 

2b 


2b 

2b 

2b 


11 . 


Oscillation Frequency 


2nd 

4nd 

2nd 

2nd 


4sd 

4sd 

In 

In 

2sd 

In 


2sd 

2sd 

2sd 

2sd 

2sd 

2sd 

2sd 

4sd 

6sd 

4sd 

4sd 

6sd 

6sd 

6sd 

2sd 

4sd 

4ad 

2sd 

6sd 

6sd 

4sd 

8sd 

6sd 

6sd 

6sd 

2sd 

2nd 

8sd 

4sd 

2sd 

4.sd 

4sd 

4sd 


I. 


20528« 

20741« 

20971^ 

21168« 

21407 

21733« 

21923(2 

22166<i 

22365ffi 

22721« 


22982(* 

23088ii 


23358a 

23622a 

23802a 

24080a 


II. 


20422 ^^ 

20542^ 

20689 ^^ 

20892c^ 


212366 

213025 

214340 

21490c 

217195^ 

21738c 

22000c 

222805 

223165 

225365 

227215 

228365 

229065 

229665 

231175 

232415 

232885 

233185 

233885 

234685 

236845 

239125 

239725 

242675 

246465 

246165 

246685 

246945 

249655 

250945 

261905 

263225 

264215 

266765 

260265 

262865 

263305 

263855 

264765 

265105 
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Tellueium — continued. 


Line Specti-um 


Hartley and 
Adeney 


3765-0 
3759-0 
3754-0 
3735-5 
3726-2 
3716-0 
3698-7 
3683-3 
3676-7 
3670-4 
3656-4 
r3649-2 
\ 3644-3 
3636-3 
3626-7 
3617-0 
3611-0 
3601-7 
3599-6 
3594-5 
3589-4 
3561-6 
3541-8 
3533 1 
3520-3 
3510-8 
3496-3 
3483-7 
3480-8 
3474-4 
3465-5 
3456-0 
3460-4 
3441-2 
3422-2 
3416-3 
3407-5 
3382-4 
3374-1 
3362-4 
3352-1 
3329-0 
3322-7 
3315-8 
3307-1 
3289-6 
r 3280-0 
13273-4 
i" 3267-4 
13264-6 
3256-3 
3250-8 
3246-8 
3242-1 
/ 3234-2 
V 3229-4 
3221-8 


Intensity 

and 

character 

Oscillatioa 

Frequency 

Line Spectrum 

Hartley and 
Adeney 

4sd 

26563 

3217-6 

4sd 

26595 

3213-3 

4sd 

26630 

3210-4 

8sd 

26762 

3192-2 

8sd 

26829 

3188-1 

4sd 

26903 

3183-7 

4sd 

27028 

3174-4 

4sd 

27141 

3168-5 

4sd 

27190 

3158-4 

4sd 

27237 

3154-1 

4sd 

27341 

3145-7 

6sd 

27396 

3131-7 

6s d 

27433 

3124-7 

4sd 

27492 

3119-5 

4sd 

27565 

3107-5 

68 d 

27639 

3098-7 

4sd 

27685 

3095-5 

4sd 

27756 

3088-0 

4sd 

27772 

3072-7 

4sd 

27812 

3063-2 

4sd 

27861 

3052 8 

8sd 

28148 

3046-0 

4sd 

28225 

3022-1 

4sd 

28295 

3016-6 

Sad 

28398 

3012-1 

2sd 

28475 

3004-1 

8sd 

28593 

2996-4 

2sd 

28696 

2988-8 

4sd 

28720 

/ 2976 -2 

2sd 

28763 

\ 2975 -5 

4sd 

28847 

2973-1 

8sd 

28927 

2966-1 

2sd 

28982 

2960-3 

8sd 

29051 

2956-3 

4sd 

29212 

2950-6 

4sd 

29271 

2948-8 

8sd 

29338 

2945-3 

lOsc 

29556 

2940-8 

4sd 

29629 

2937-7 

8sd 

29732 

2932 5 

6sd 

29824 

2928-1 

6sd 

30030 

2923-4 

4sd 

30087 

2918-9 

4sd 

30149 

2905-9 

8ac 

30229 

2901-9 

2sc 

30390 

/ 2894-3 

lOsc 

30479 

\ 2893-3 

lOSG 

30540 

/ 2877-4 

2sd 

30596 

\ 2873-6 

2sd 

30622 

f 2867-7 

8sd 

30700 

\ 2859-9 

4sd 

30751 

L2857-0 

1 OSG 

30790 

f 2844-9 

4sd 

30835 

\ 2840-0 

4sd 

30910 

/ 2836-9 

2sd 

30953 

\ 2834-4 

4sd 

31029 

2823-2 


lutenaity 

and 

Character 


Oscillation 

frequency 


4sd 

4sd. 

2sd 

4sc 

4sg 

2sd 

4sc 

4sd 

2sd 

4sd 

4sd 

2sd 

2sd 

4nd 

6ad 

4sd 

4.sd 

4sd 

6sd 

2sd 

2sd 

8nc 

2sc 

Ssd 

4sd 

4sd 

4sd 

4sd 

4sd 

4sd 

2sd 

8sd 

2sg 

2sd 

2sd 

2Hd 

2sd 

Sad 

4sd 

4sd 

2ad 

4sd 

2sd 

2ad 

4sd 

8nd 

Gad 

2sd 

2sd 

8nd 

6sd 

8nd 

6sd 

6sd 

2sd 

2ad 

Gac 


31069 

31111 

31139 

31317 

31356 

31400 

31493 

31551 

31652 

31695 

31779 

31921 

31993 

32046 

32170 

32261 

32294 

32374 

32535 

32636 

32747 

32820 

33080 

33140 

33190 

33278 

33363 

33448 

33590 

33601 

33625 

33704 

33770 

33816 

33881 

33900 

33942 

33994 

34030 

34090 

34141 

34196 

34249 

34402 

34449 

34540 

34552 

34743 

34789 

34860 

34954 

34,991 

35139 

36200 

35226 

35270 

35109 
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TiSLLURiiTM — cotvtinued. 


Line Spect.nim 


Hartley and 
Adeney 


/ 2815-3 
\ 2813-0 
p 2799-1 
2795-5 

L279I-9 

f 2768-6 
2766-5 
L 2766-0 
2756-0 
2751-5 
f 2745-0 
■\ 2743-0 
(2739-5 
\ 2738-0 
f 2723-2 
^ 2720-7 
12718-0 
(2713-0 
\ 27 10-2 
/ 2702-3 
\ 2700-3 
( 2696-6 
\ 2(594-1 
r 2690-2 
\ 2688-2 
J 2683-2 
\ 267d-8 
2674-6 
2666-0 
2659-4 
2657-1 
/ 2648-7 
\ 2647-0 
2642-3 
2637-0 
r 2634-7 
'1 2630-5 
(2627-8 
• 2624-3 
(2621-4 
2617-1 
( 261 3-7 
\ 2611-3 
( 2604-4 
4 2599-4 
(2598-1 
2594-0 
(2590-1 
\ 2585-0 
(2580-1 
J 2578 0 
] 2574-8 
[ 2572-4 
2567-8 
2564-1 


Intensitj' 

and 

Character 


2sd 

2sd 

4sd 

4sd 

8nd 

6sc 

6sd 

4 sc 

2sc 

2nd 

4sd 

4sd 

4sd 

4sd 

2nd 

2sd 

2.sd 

2sd 

8ud 

2sd 

2sd 

6nd 

6nd 

2sd 

2sd 

2nd 

2nd 

2sc 

4sd 

2b''d 

4nd 

2nd 

2nd 

2nd 

2sd 

6nd 

2nd 

4sd 

4sd 

4sd 

2sc 

4sd 

4sd 

2nd 

2.sd 

2sd 

2.sd 

2nd 

2nd 

2nd 

2nd 

4sd 

4nd 

2nd 

2nd 


Oscillation 

Frequency 


35509 

35538 

35714 

35760 

35807 

36108 

36135 

36142 

36273 

36332 

36418 

36444 

36491 

36511 

36711 

36744 

36781 

36848 

36887 

36995 

37022 

37073 

37107 

37161 

37189 

37258 

37305 

37378 

37498 

37591 

37624 

37743 

37767 

37834 

37910 

37943 

38004 

38043 

38094 

38136 

38195 

38248 

38283 

38385 

38459 

38478 

38538 

38597 

38673 

38746 

38778 

38823 

38865 

38932 

38988 


Line Spectrum 


Hartley and 
Adenev 


2558-7 
2549-7 
2543-7 
2536-8 
2533-8 
/2629-4 
(2628-3 
2525-6 
2505-2 
2502-7 
2498-6 
(2491-3 
J 2490-8 
1 2488-7 
(2485-3 
/ 2480-9 
(2479-6 
2476-7 
2473-2 
2469-0 
(2462-0 
\ 2460-2 
2452-8 
(2447-8 
J 2444' 3 
1 2441-7 
[ 2438-0 
2432-0 
2429-7 
2428-2 
242()-7 
2425-0 
/ 2420-3 
( 2418-6 
/ 2413-3 
\ 2411-4 
( 2403-7 
■\ 2400-0 
( 2392-8 
t 2390-7 
/ 2386-3 
\ 2383-8 
j 2377-0 
( 2375-3 
2370-3 
(2364-7 
\ 2362-8 
f 2359-8 
{ 2358-6 
I 2357-0 
2351-7 
2344-3 
2340-3 
2336-8 


Intensity 

and 

Character 


Oscillation 

Frequency 


2nd 

39070 

2nd 

39275 

6sd 

39300 

2nd 

39407 

2sd . 

39464 

8sc 

39523 

2nc 

39640 

2sd 

39582 

()sd 

39904 

2sd 

39944 

6nd 

40010 

2sc 

40127 

2nd 

40134 

2sd 

40168 

2nd 

40224 

2sd 

4:0296 

2nd 

40316 

2nd 

40363 

6sd 

40420 

2nd 

40489 

4nd 

40604 

4nd 

40634 

2nd 

40756 

6sd 

40840 

2nd 

40906 

2sc 

40942 

8sc 

41004 

2nc 

41105 

2nd 

41 144 

2sc 

41169 

2nd 

41196 

4nd 

41224 

2nd 

413v74 

2nd 

4:1334 

8sc 

41423 

Osc 

414:56 

6nd 

41589 

(!sc 

41 653 

4nd 

41778 

4tid 

41815 

lOno 

41892 

lOnc 

4 1936 

2nd 

42056 

2nd 

4:2086 

8sc 

42175 

4nd 

4 2274 

4nd 

42310 

4nd 

42364 

()S(i 

4nd 

*1: JjuOu 

42414 

2nd 

42510 

2nd 

42644 

2nd 

42717 

2nd 

42780 
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Tellurium — continued. 


Line Spectrum 


Hartley 
and Adeney 


f 2332-0 
J 2326-6 
^ 2321-0 
12317-8 
2310-1 
2303 7 
2301-1 
2297-5 
2296-0 
2291-8 
2288-6 
/2280-6 
\ 2277-2 
2286-7 

r2266-2 

J 2264-2 
] 2260-4 
12256-6 
2250-0 
r 2248-0 
\ 2247-3 
2243-3 
2240-7 
f 2231-3 
< 2230-3 
L 2229-0 
2226-8 
2223-2 
2219-3 
2216-0 
f 2211-2 
12209-5 


Intensity 

and 

Character 


8sd 

8sd 

8sd 

8sd 

2nd 

2nd 

2nd 

2nd 

6nc 

2nd 

2nd 

6nd 

6nd 

6nd 

6nc 

2nd 

6nc 

6nc 

6nd 

6sc 

6nc 

6b''c 

2nd 

2nc 

2nc 

2nc 

2nd 

2nd 

6b'-c 

2nc 

6nd 

6nd 


Oscillation 

Frequency 


42869 

42989 

43072 

43131 

43275 

43408 

43444 

43512 

43560 

43620 

43673 

43831 

43900 

43756 

44113 

44152 

44230 

44301 

44431 

44470 

44484 

44563 

44616 

44803 

44823 

44849 

44893 

44966 

45045 

45122 

45210 

45245 


Line Spectrum 


Hartley 
and Adeney 


2202-8 
2200-1 
2196-5 
r 2192-2 
4 2189-7 
I 2186-9 
/2182-0 
\ 21 79-2 
2175-3 
/ 2167-2 
\2165-7 
2159-7 
r 2149-7 
■{ 2147-8 
12146-7 
2142-7 
/ 2136-6 
\2135-0 
/ 2125-6 
\ 2122-6 
/ 21 19-0 
12116-41 
/2113-3 
\2110-5 
2108-4 
2103-6 
2100-2 
2078-5 
r 2050-8 
< 2039-2 
12032-7 


Intensity 

Oscillation 

Frequency 

and 

Character 

2nd 

45382 

2nd 

45438 

2nd 

4.5613 

6nc 

45602* 

6nd 

45654 

2nd 

45712 

2nd 

45816 

6110 

45874 

2nd 

45954 

2nd 

46128 

2nd 

46160 

2nd 

46288 

2nd 

46603 

2nc 

46644 

2nd 

46568 

2nd 

46653 

2nd 

46790 

2nd 

46823 

2nd 

47032 

2nd 

47099 

2nd 

47176 

2nd 

47237 

2nd 

47,304 

2nd 

47366 

2nd 

47414 

2nd 

47522 

2nd 

47600 

2nd 

48095 

2nd 

48746 

2nd 

49022 

2nd 

49179 


Terbium:. 

Roscoe and Schuster, ‘ Journ. Chem. Soc.’ xli. p. 283. 


Spark Spectrum 

Intensity 

Oscillation 

Spark Spectrum 



Roscoe 
and Schuster 


Intensity 
and Character 

Oscillation 

Frequency 

and Character 

Frequency 

Roscoe 
and Schuster 

6371-4 

6369-4 

6368-3 

6367-2 

5360-3 

5352-1 

5349-6 

6 

4 

4 

6d 

4 

5 

7 

18612 

18619 

18623 

18626 

18650 

18679 

18689 

5347-7 
6342-3 
6340-0 
6331-4 ? 

. 6320-6 

5318-7 
5306-4 

5 

6 

5 

2n 

7 

7 

7 

18694 

18713 

18721 

18761 
18790 
18796 
18839 I 
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Terbium — eontimied. 


Spark Spectrum 

Intensitj’- 
nd Character 

Oscillation 

Frequency 

Roscoe ® 

and Schuster 

6301-6 

7 

18857 

6300-6 

7 

18860 

6292-3 

3 

18890 

6281-6 

6 

18928 

6280-4 

6 

18932 

6271-9 

3 

18963 

6270-6 

7 

18968 

5268-8 

6 

18974 

6264-6 ? 

2 

18989 

6261-4 ? 

6 

19001 

6264-8 

6 

19024 

5261-1 

7 

19038 

6250-1 

5 

19041 

5248-6 

4 

19047 

6236-7 

3 

19096 

6233-3 

4 

19103 

6232-0 

3 

19108 

6218-7 

6 

19156 

6197-1 

6 

19236 

6196-1 

3 

19243 

6192-0 

6 

19255 

61 90-3 

6 

19261 

6186-8 

6 

19278 

6182-8 

6 

19289 

6176-4 

7 

19317 

6174-6 

7 

19320 

6172-3 

7 

19328 

6166-6 

3 

19353 

6155-2 

6 

19392 

5164-4 

4 

1 9396 

6140-6 

2 

19448 

6129-8 

4 

19488 

6124-9 

2n 

19607 

6121-6 

3 

19620 

6116-6 

4 

19539 

6111-8 

1 

19567 

6108-5 

4 

19669 

5104-2 

3 

19586 

6102-9 

5 

19591 

6100-1 

7 

19603 

6097-8 

4 

19611 

6091-9 

6 

19633 

5073-9 

4 

19703 

5070-7 

6 

19715 

6069-2 

6 

19721 

6066-6 

3 

19732 

6060-6 

2 

19766 

6067-2 

4 

19768 

6062-3 

8 

19787 

6060-9 

3 

19793 

5030-4 

6 

19873 

6027-9 

6 

19883 

6014-6 

6 

19936 

4960-9 

6 

20162 

4966-(> 

5 

20169 


Spark Spectrum 

Intensity 
nd Character 

Oscillation 

Frequency 

Roscoe ® 

and Schuster 

4951-7 

5 

20189 

4947-6 

6 

20206 

4937-1 

4 

20249 

4936-6 

4 

20255 

4933-1 

2 

20265 

4911-9 

2 

20363 

4909-0 

3 

20364 

4893-2 

2 

20430 

4864-2 

2 

20562 

4847-0 

6 

20625 

4843-7 

2 

20639 

4841-2 

2 

20650 

4821-1 

3 

20732 

4816-0 

7 

20762 

4799-8 

4 

20828 

4790-2 

4 

20870 

4781-9 

2 

20906 

4776-7 

3 

20928 

4773-6 

2 

20942 

4766-1 

3 

20975 

4767-6 

2 

21013 

4764-6 

2 

21026 

6744-8 

6 

21070 

4743-0 

3 

21078 

4726-4 

2 

21156 

4720-0 

2 

21180 

4717-0 

2 

21194 

4716-0 

2 

21203 

4712-0 

4 

21216 

4703-6 

6 

21254 

4700-2 

6 

21269 

4686-6 

4 

21332 

4676-1 

6 

21379 

*4673-6 

5 

21390 

4668-6 

6 

21413 

4664-5 

3 

214:78 

4646-4 

2 

21515 

4641-6 

5 

21638 

4638-0 

3 

21657 

4636-9 

2 

21664 

4614-9 

5 

21662 

4603-6 

2 

21716 

4600-3 

4 

21731 

4697-3 

2 

21745 

4696-3 

2 

21750 

4694-3 

3 

21751) 

4693-0 

3 

21766 

4590-8 

2 

21776 

4689-0 

2 

21785 

4684-1 

4 

21808 

4681-7 

4 

21819 

4680-6 

2 

21825 

4676-9 

5 

21842 

4665-7 

6 

21896 

4660-3 

2 

21921 
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Terbium— 


Spark Spectrum 


Roscoe 
and Schuster 


4557-6 

4653-5 

4652-4 

4543-6 

4541-3 

4539-3 

4537-2 

4523-6 

4522-7 

4521-9 

4519-2 

4511-5 

4498-7 

4497-6 

4496-9 

4483-9 

4482-8 

4480-6 

4475-9 

14473-4 

4472-2 

4470-9 

4466-9 
4466- L 
4462-6 
4458-3 
4454-3 
4452-6 
4449-6 
4444 '0 
4441-8 
4437-8 
4435-6 
4435-1 
4433-7 


Intensity 
and Character 


2 

3 

3 

5 

4 

5 

6 

6 

4 
2 

5 
4 
4 

3 

4 
2 
3 

3 
2 
2 

4 

3 
7 
2 
2 

5 

6 
6 
2 

4 
2 

3 

4 

4b 


Oscillation 

Frequency 


21939 

21954 

21960 

22002 

22013 

22023 

22034 

22051 

22104 

22108 

22121 

22159 

22222 

22228 

22231 

22296 

22301 

22312 

22336 

22348 

22354 

22360 

22380 

22384 

22402 

22424 

22444 

22452 

22467 

22496 

22507 

22527 

22538 

22541 

22548 


1 Spark Spectruii 

Intensity 
and Charactei 

Oscillation 

Frequency 

Roscoe 
and Schuster 

4430-1 

2 

22566 

4427-3 

2 

22580 

4423-8 

8 

22598 

4420-6 

3 

22615 

4420-3 

3 

22616 

4418-7 

3 

22624 

4414-3 

4 

22647 

4408-9 

3 

22675 , 

4407-7 

3 

22681 

4406-3 

4 

22688 

4402-7 

6 

22707 j 

4401-4 

6 

22713 

4390-4 

5 

22770 

4387-1 

2 

23787 

4382-4 

2 

22812 

4380-1 

! 2 

22824 

4373-4 

3 

22850 

4369-2 

5 

22882 

4361-4 

4 

22922 

4360-4 

6 

22927 

4351-6 

6 

22973 

4360-2 

6 

22980 

4347-1 

6 

22996 

4346-0 

4 

23003 

4341-7 

8 

23026 

4335-5 

6 

23058 

4333-4 

3 

23070 

4329-8 

2 

23089 

4328-4 

4 

23096 

4326-1 

3 

23109 1 

4325-0 

4 

23114 

4318-4 

6 

23150 

t4315-3 

2 

23166 

t4313-l 

2 

231 78 

4308-7 

5 

23202 


Less refrangible than the Yttrium line 4673-8. 


t Double. 
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Thallium. 

Lecoq de Boisbaudran, ‘ Spectres Lumineux,’ Paris, 1874. 
Bunsen, ‘ Pogg". Ann.’ civ. p. 366 ; ‘ Pliil. Mag.’ 1. p. 527 . 
Huggins, ‘ Pliil. Trans.’ cliv. p. 139, 1864. 

Thalfin, ‘ Nova Acta Soc. Upsal.’ (III.) vi. 1868. 

Schonn, ‘ Ann. Phys. n. Chem.’ N.F. ix. 483 ; x. 143. 
Liveing and Dewar, ‘Phil. Trans.’ clxxiv. p. 219, 1883. 
Hartley and Adeney, ‘ Phil. Trans.’ clxxv. p. 104, 1884. 


I. Flame 
Spectrum 

II. Spark Spectrum 

Lecoq de 

Huggins 

ThaHn 

Boisbaudran 


a 

6 

c 


6547 

6240 

6002 

6949 

6947-7 

6680 

6824 

6771 

6487 

6608-1 

6490-1 

*6340 

6347 

6412-6 

6360-1 

6349-6 


6163 

6162-7 


6078 

5086-1 

6078-6 


6064 

6053-1 


4980 

4981-6 


4893 

4946-6 

4892-1 


4767 

4737 

t473.5-6 


4112 

Hartley 
and Adeney 
4270-5 
4152-7 
4109-4 

1 


4067-2 

4009-2 

3932-7 

3790-0 

3776-6 

3682-2 

3674-6 

3668-'.> 

3662-9 

3628-8 

3618-6 

3612-7 

3607-8 

3466-8 

3381-3 

3369-1 

3.347-4 

I 3299-6 


III. Arc ^ 
Spectrum 

[ntensity and Character 

Osc. Freq. 

Liveing 
and Dewar 
d 

I. 

II. 

III. 



4s 


15270i> 



In 


16021Z» 



2s 


166667y 



6nc 


168086* 



2s 


171667> 



In 


17323Z( 


3n 



17600a 



2sa 


17826(; 



2sd 


182096* 



4nd 


184706* 



4sd 


186516* 

(6349-6) 

lOsc 

lOiic 

r 

186870 



8nc 


19405O 



4ad 


196606* 



6nd 


19686(:j 



6sd 


197840 



6nd 


20068O 



4sd 


202 14o 



4sd 


20436c 



2n 


2097 1& 



6nd 


21110c 



4d 


2341 Oc 



2d 


240746* 



8d 


2‘l-327o 



2sd 


24642/» 



2d 


24935c 



8d 


25420O 



2d 


263780 

3776-6 


lOsc 


26478o((: 



2d 


271496* 



2d 


27206O 



4d 


273220 



4d 


' 273670 

3528-3 


lOac 


2smiGa 

3617-8 


lOsc 


284150^? 



2d 


284690 



2(1 


284990 



8d 


289280 



Sad 


296660 



2d 


296730 



2(1 


29866<; 



4d 


302970 
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TaA.-L-Lixsyi— contained. 


I. JFlame 
Spectrum 


Lecoq de 
Boisbaudran 


II. Spark Spectrum 


Huggins 

h 


Thaldn 

c 


3293-6 

3288-6 

3271-6 

3246-6 

3229-0 

3214-2 

3195-6 

3185-6 

3162-6 

3146-7 

3119-4 

3111-4 

3106-7 

3091-0 

2920-8 

2917-7 

2893-9 

3848-6 

2836-7 

2825-4 

2812-6 

2767-1 

2709-4 

2708-6 

2700-1 

2669-1 

2665-0 


2608-7 

2579-7 

2561-6 

2630-0 

2477-7 
2468-9 
2451-9 
2394-8 
23800 
2364-8 
2343 1 
2257-0 7 
2299-3 
2257-0 
2243-7 
2239-0 
2217-0 
2210-0 
2203-5 
2139-0 


III. Arc 
Spectrum 

Intensity and Characte 

r 

Osc. Freq. 

Liveing- 
and Dewar 
d 

I. 

II. 

III. 



4d 


30363a 



2d 


30399d 



4d 


306o7a 



4sd 

. 

30792a 

3228-1 


8sc 


30964ef? 



2d 


31102a 



4d 


312836* 



4nd 


31372c 



8d 


31610c 



4d 


31769c 



4d 


32055c 



4d 


32130c 



4d 


32188c 



lose 


32343c 

2943-9 




339576^ 

2921-3 


8sc 

10 

34224ci? 

2917-8 


lOnd 

10 

34262c^^^ 

2895-2 


2sc 


MfiSded 



4nd 


35094c 



4d 


35241c 

2825-8 


2sc 


35;mcd 

2826-9? 


4nd 

n 

35546c 



lOn 


36127c 

2714-6 




36826^^ 

2710-4 


4sc 

r 

36900cflJ 

2708-8 


8 so 

8nr 

36907c<5? 

2699-7 


4d 

B 

37027CC: 



4d 


37455c 

2665-0 


4 so 

n 

37r>V2cd 

2662-3 




n7CyB2d 

2609-4 



r 

3831 Id 

2608-6 


4 no 

8r 

38322c<^ 



8 so 


38752c 

2562-0 


4sc 

r 

3917 6ad 



8no 


3951 3c 

2617-0 



n 

39717// 



2sc 


40347c 



6d 


40501c 



8d 


40771c 



6d 


41 743c 



8nc 


42003c 



6d 


42272c 



4nd 


42666c 



2sd 


44293c 



8sc 


43478c 



4d 


44293c 



4d 


44566c 



4c 


44647c 



4d 


45092c 



4d 


45234c 



2d 


45368c 


[. 

4d 


46735c 


t •4740-0 HarbJey and. Adeney. 


5n4ti-« Muscart. 



145 


Thorium. 

Thal&i, ‘ Nova Acta Soc. Upsal.’ (III.) vi. 1868. 
Lockyer, ‘ Phil. Trans.’ 1881, Pt. Ill, 


Spark Spectrum 

Intensity 
and Character 

Osc. Preq 

ThaMn 

5698-6 

2sd 

17643 

5640-1 

2sa 

17725 

5537-1 

6sd 

18055 

5446-1 

6sd 

18356 

5374-6 

6sd 

18601 

4919-1 

6sd 

20323 


Spark Spectrum 

Intensity 
and Character 

Osc. Freq. 

ThaMn 

4863-6 

6sd 

20566 

4:392-6 

lOnc 

22759 

4381-5 

lOnc 

22816 

4281-0 

lOsc 

23352 

4277-6 

8sc 

23371 

4272-5 

6sc 

23398 


Lockyer has observed the following lines in the a, re spectrum of Thorium between 
wave-lengths aOOO and 4000 8909-6, 8095-3, 399:17, 3991-0, 3989-8, 3987-3, 3986-4, 3980-4, 

:i979-4, 397.6-3,3972-4, 3971-2, 3966-6, 3959-2, 39.68-.'5, 39.55-0, 3963-8, 3945-1, 3944-4, 3940-3, 
3!)37-8, 3937-2, 3936-2, 3934-7, 3931-9, 3931-1, 3928-6, 3924-4, 3918-3, 3900-6. 


Thulium. 


Thal6n, ‘ Ofversigt K. Vetensk. Akad. Forhandl.’ xl. 1881. 


Spark Spectrum 

Intensity 

Osc. Freq. 

Spark Spectriitn 

Intensity 

Osc. Freq. 

Tlialen 

and Character 

ThaMn 

and Character 



5961-5 

1 

16762 

4481-0 

2 

22310 

5896-0 

5 

16956 

4:586 -5 

3 

22780 

5675-0 

:i 

17616 

4359-5 

:} 

22932 

5306-7 

5 

18842 

4241-5 

2 

23569 

5033-5 

4 

19862 

4204-0 

2 

23780 

4733-0 

1 

21122 

4187-5 

2 

23873 

4615-0 

2 

21662 

4106-5 

1 

24345 

4622-0 

3 

22114 

4093-0 

1 

24425 


L 
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Tin. 

Kirclihofl, ‘ Abli. Berl. Akad.’ 1861. 

Huggins, ‘Phil. Trans.’ cliv. p. 139, 1864. 

Mascart, ‘ Annales Scientifiques de I’JiJcole Normale,’ iv. 1866. 
Thal4n, ‘ Nova Acta Soc. Upsal.’ (III.) vi. 1868. 

Cornu, ‘ Spectre Normal du Soleil,’ Paris, 1881. 

Liveing and Dewar, ‘Phil. Trans.’ clxxiv. p. 219, 1883. 
Hartley and Adeney, ‘ Phil. Trans.’ clxxv. p. 104, 1884. 


I. Spark Spectrum 

IL 

Arc Spectrum 

Intensity 
and Character 










Osc. Freq. 

Huggins 


Thalen 

Kirchhoff 

Hartley 
and Adeney 

Liveing 
and Dewar 

I. 

II. 


a 


h 

c 

fj 

e 




6840 



6837-4 



3n, 


14621c 

6769 








14769« 

6673 








15209« 

*6447 

t6462-3C3^ 

6452-8 



lOnc 


15494/; 

*5798 

t6798-l'3) 

5798-4 



lOnc 


17242/; 

*5630 

t5630-lW) 




8sc 


17766/; 

*6587 

t5688-6C8) 

5687-8 



lOnc 


17888/; 

*6564 

t5662*6C3) 

5561-6 



lOnc 


17972/; 

6366 

t6368-6a) 




2sc 


18621/; 

6347 

t6347-6Ci) 




4so 


18694/; 

*6333 

+5332- 1^3' 




8iic 


18749/; 1 

5328 








18763;/, 

5287 

1 

|•5289•6al 




2sc 


18899/; 

6224 


•6224-2(2) 




4sc 


19136/; 

5098 


•6100-6®) 

5100-0 



6.SC 


19600/; 



•6021-10) 




2sd 


19910/; 



•4923- lO) 




4sc 


20306/; 

4858 


•4858-1®) 

4858-1 



r>sc 


20668/; 

4684 

• 

^4584-60) 

4684-7 

4584-3 


8sc 


21806/;;/ 

*4623 

• 

•4524- lO) 

114523-9 

4524-0 


JlOnc 


22098/;;/ 





4324-6 


2scl 


23117;/ 





4215-3 


2.sd 


23716;/ 





4057-0 


2sd 


24611;/ 





3961-8 


6sd 


25233;/ 





3947-0 


2sd 


26328;/ 





3906-6 


8sd 


25.690;/ 





3859-0 


8sd 


26906;/ 





3800-3 


8sc 


26.306;/ 





3783-4 


8sd 


26421;/ 





3779-0 


8sd 


26464;/ 





3763-9 


6sd 


26560;/ 





3745-1 


lOsd 


26694;/ 





3734-4 


8sd 


26770;/ 





3727-0 


6sd 


26823;/ 





3707-6 


8sd 


26964;/ 





3686-7 


2sd 


27117;/ 





3667-6 


2sd. 


27268;/ 





3655-5 


2sd 


27348;/ 





3623-9 


4sd 


27586;/ ^ 





3616-9 


4sd 


27610;/ 1 





3609-3 


8sd 


27698;/ !' 





3598-3 


lOsd 


27782;/ 





3674-0 


8sd 


27971;/ 1 





3549-7 


6.sd 


2816,3rt^ 





3539-3 


4sd • 


28245;/ 1 
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Tin — continued. 


a 

L Spark 
Spectrum 

IL Arc 
Spectrum 

Intensity 

and 

Character 

Osc. Freq. 

I. Spark 
Spectruin 

II* Arc 
Spectrum 

Intensity 

and 

Character 

Osc, Freq. 

Hartley 
iid Adeney 
d 

Liveing 
and Dewar 
e 

I. 

II. 

Hartley 
and Adeney- 

Liveing 
and Dewar 
e 

I. 

11. 

3514--8 


4sd 


28442^ 

2660-2 

2660-7 

Ssc 


37676///? 

3487-3 


4s(i 


28666/^ 

2657-9 


lOnd 


37612// 

3471-1 


2sd 


28800^ 

2645-4 


Ssc 


37790// 

3412-7 


8sd 


29294ri 

2643-2 


lOnd 


37821// 

3390-4 


2sd 


294S6-rZ 


2636-5 



379180 


3351-8 


lOnd 


29826cZ 

2631-5 


lOnd 


37990// 


3230-0 


lOsc 


3002 1^^ 

2617-9 


Ssd 


38187// 



3326-0 



30057<'^ 

2613-8 


4ad 


38247// 


3314-6 


2sd 


30160^Z 

2611-0 


4sd 


38288// 


3282-9 


lOrid 


30452^ 

2606-3 


4sd 


38357// 


, 3261-6 

§3260-0 

lOsc 


30648^(5^? 

2598-5 


4 ad 


38472// 

3245-0 


2sd 


30807^/ 

2593-6 

2593-5 

6sg 


38545//0 

3219-(> 


4sd 


aioso*-*: 

2591-7 


6 sc 


38573// 

3218-0 


4sd 


31066^/ 

2570-5 

2571-0 

Sac 


38888//e 

3174-3 

3175-0 

lOsc 


31489<^« 

2563-2 


4nd 


39002// 


3141-7 



31820/f 

2557-7 

2557-5 

4sc 


39O87//0 

3140-6 


2sd 


31831^? 

2545-6 

2546-1 

Ssc 


39267//6' 

3122-3 


2sd 


3202B<^ 

2530-8 

2530-7 

4sd 


396O2//0 

3131-0 


4sd 


31928^i? 

2523-4 

2523-5 

4sd 


39616//0 

3095-2 


4.sd 


32294^7 

2514-0 


4sd 


39766// 

3070-6 


8sd 


32556/-/ 

2506-0 


4sd 


39891// 

3046-5 


2sd 


32814// 

2499-3 


4:sd 


39998// 

r 3033-1 

3033-0 

lOac 


32959^/<3 

f 2495-0 

2495-5 

Ssc 


4OO63//0 

\ 3007-9 

3008-6 

lOac 


33233//// 

J 

2493-5 



40091/3 


2986-4 



33475// 

] 2488-0 


8nd 


40180// 


2913-1 



34317// 

[2482-9 

2483-1 

8. sc 


40277///? 

2911-9 


2ac 


34331// 

f 2455-5 


2sd 


40712// 

2895-0 


8sd 


34532// 

244 9- 4 


6nd 


40818// 

2886-9 


Ssd 


34628// 

[ 2445 2 


2s c 


40883// 

2877-4 


2ad 


34750// 

2436-4 


Ssd 


41031// 

2874-7 


4sd 


34775// 

2133-3 


4sd 


4 1083// 

2862-1 

2862-8 

lOac 


34922//6’ 

2429-3 

2429-5 

lOsc 


41152///? 

2849-3 


8so 


34987// 

2121-8 

2421-5 

lOsc 


41280///? 

2847-6 


8ac 


35106// 

2108-0 

2407-9 

2sd 


41515///' 


2839-5 



35206/? 

2395-8 


4sd 


41726// 

2838-9 


lOsc 


35214// 

2393-7 

2392-5 

4sd 


41773//e 


2813-6 



35532// 

2382-3 


4sd 


41962// 

2812-5 

2812-5 

8ao 


35545///' 

2381-7 


2sd 


41973// 

2811-5 


4sd 


35557// 

2368-3 


Ssd 


42208// 

2787-3 

2787-5 

4 ad 


35864///' 


2364-7 



42274/? 

2784-0 

2784-7 

Bsc 


35902///? 


2357-7 



42402/! 


2779-5 



35966/? 

2355-0 

2354-5 

lOac 


42453///? 

2778-0 


8ac 


359S5// 

2335-3 

2334-3 

Sad 


42817///! 

2778-8 


Sac 


35975// 

2317-9 

2317-0 

8nc 


43138///? 

2765-0 


4sc 


36155// 

2288-1 


6sd 


43691// 

2754-0 


4sd 


36299// 


22S6-9 



43714/? 

2751-8 


lad 


3632K// 


2282-5 



437980 

2749-0 


4 ad 


36365// 


2275-4 



43935/.? 

2746-0 


4sd 


.36405// 

2270-0 


8nd 


44039// 

2738-4 


4sd 


36506// 

22()8-6 


4ad 


44062// 

2733-0 


4 so 


36578// 

2267- 1 


2sd 


44095// 

2705-8 


lOac 


36947// 


225 1 0 


lOr 

4441 1/! 

2664-9 


8 ad 1 


3751 4// 

2247-0 


Ssd 


44490// 


1 , 2 
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TiJ^ — eontimted. 


I. Spark 
Spectrum 

II. Arc 
Speetruin 

Intensity 

and 

Character 


I. Spark 
Spectrum 

II. Arc 
Spectrum 

Intensity 

and 

Cliaracter 






VyOV/* 






Hartley 

Liyeing 




Hartley 

Liveinp^ 




and Adeney 

and Dewar 

I. 

I 1. 


and Adenej” 

and Dewar 

I. 

II. 


d 

e 




d 

e 





2245-8 


10 

44614^ 

2199-2 

2198-7 

2sd 


45462///' 

2233-2 


4sd 


44765^2 

2195-0 

2194-1 

2sd 


45553///.- 


2231-3 



44803e 

2151-2 


2sd 


46471// 

2229-6 


8sd 


44832<'7 

2119-2 


4sd 


47172// 

2221-3 


8sd 


45000^^ 

2113-6 


4sd 


47287// 

2215-2 


2sd : 


45128r7 

2079-3 


4sd 


48077// 

2210-1 

2210-7 

6scl 


4:522Gd« 

2066-1 


4sd 


48384// 


^ Observed also by Lecoq de Bolsbandraii in tlie Spark Spectrum oC Stfiniioiis Cliloride solution, 
t Observed also by Lockyer ; the ^ indiees ’ attached to these uiiml)em denote the rcdative ‘ of the 

lines. J Ssd in Hartley and Aden ey's photograph. \\ 45:23*3, JMascarb. § 325D“I), Cormi. 




Titanium. 

Angstrom, ‘ Eecherclies sur le Spectre Solaire ’ (1 8(58). 
Thalen, ‘Nova Acta Hoc. Upsal.’ (III.) vi. (1808). 
Troost and Irlautefenille, ‘ Oompt. Bend,’ Ixxiii. 20. 
Oornu, ‘Jour, de TEcole Poljdech.’ lii. (1883). 


I. Spark Speetruin 

1 1. Arc Spectrum 

Intensity j 
and Character 

j 

( )se. 

! 

Cornu 

a 

' 

Tlialen 

1) 

Angstrom 

c 

Livoiug 
and Dewar 

ii 

1. 

IT. 

j 

6556-0 



4sd 


15249// 


6543-1 



2.sd 


15279// 


6260-4 

6260-4 

(6260-4) 

8so 

1* 

1 


6257-6 


*(6257-6) 

lOnc 

r 

15976// 


6221-1 



6sd 


i(;t)70// 



6218-5 




1 <5077/5 


6214-3 

6214-3 


G.sd 


16()87///5 



6127 0 




1 (53 i (5/; 


6125-4 



8.^/1 


I 6321 // 


6097-6 

6097-6 


(>S(1 


1 (5395///* 


6090-6 

6090-6 


8sc 


1(5414///.? ; 


6083-4 

6083-4 


6sd 


1 6-1:53//// 


6064-7 

6064-7 


8sc 


1 (5 184///f 1 

5998-0 

6998-9 

5998-9 


8sd 


16 (5 (56//// 


5978-2 

6978-2 


lOsG 


1 (5722///;? 

6976-9 






1(5726// 


6965-5 

6965-5 


lOsc 


1(5758///? i 

5964-4 






1(57(51// 

5951-5 

59520 

5962-0 


lOsc 


1(5797//// 

5940-3 






1 (5829// 

5920-7 

5921-7 


(5921-7) 

6sd 


16881//// 

6918-2 

5919-0 


(5919-0) 

Osd 


1 6891//// 

5898-1 

5899-1 

5899-1 


lOscJ 


1(5918//// 1 
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Titanium — continued. 


I. spark Sj)ectriim 

II. Arc Spectrum 

Intensity 
and Character 

Osc. Freq. 

Thaleu 

b 

An^^stroui 

c 

Liveing 
and Dewar 
d 

I. 

II. 

58 (15 -4 

6805-4 


lOsc 


17044Z>6- 

5788-1 


(6738-1) 

Osd 


17422i 

5714-1 

6714-1 


4sd 


17495&6‘ 

5701 -(> 


(6701-6) 

2nd 


175844; 

5(lSS'(i 

5(:>88-« 


8sd 


17674?>c 

5(>7i)-l 

5079-1 


Osd 


17603Jtf 

5074-4 

6074-4 


lOsc 


17018/>6‘ 

50(0 •(> 

5001-6 


lOsc 


17658&C 

5047-1 


(6647-1) 

4sd 


17703& 

5043-1 

5643-1 


lOsc 


1771 5&6- 

5021)-1 


(6629-1) 

2iid 


17769/.» 

5507-3 


(5597-3) 

2nd 


17800& 

6504-7 

5504-7 


Oso 


17905&6* 

5513-5 

5513-4 


lOso 


lS132i6‘ 

5511-9 

5511-9 


lOsc 


18137&6- 

5503-9 

5502-9 


8sc 


18107&C 

5489-0 

5489-0 


8.SC 


18213?;^? 

5480-9 

5480-9 


(Jsd 


182207;« 

5480-3 

5480-3 


8sc 


18242Z>« 

547()-0 


(5476-6) 

Osd 


lS254/> 

5473-4 

5473-4 


()S(i 


1S2057;6' 

5470-0 

5470-6 


4sd 


182747;tf 

5448-1 

5448-1 


6sd 


18350Z;6* 

5445-9 

5446-9 


4sd 


18357(;6* 

5428-7 

6428-7 


8sc 


18415?.;6‘ 

6425-1 

5425-1 


(isd 


lS427i<? 

5418-0 

5418-0 


4sd 


18451?;c 

5408-7 

54:08-7 


8sg 


18483*t! 

5403-1 

5403-1 


Oso 


18503?;(r 

6390-3 

5390-2 


8so 


18520?;« 

6380-3 

5380-3 


One 


18581 

6308-9 


(530S-9) 

8hc 


18020/; 

5350-0 


(5350-0) 

8 so 


18084/; 

5330-9 

5330-9 


lOso 


18732/;c 

5298-0 


(5398-0) 

Osd 


188077; 

6390-8 


(5290-8) 

1().SG 


18874/; 

5295-0 


(5295-5) 

Osd 


18878/; 

6287-9 


(5287-9) 

4s(l 


18906/; 

5282-9 


(6282-0) 

10 sc 


18923/; 

6271-0 


(5271-0) 

4sd 


18904/; 

6207-3 


(5207-3) 

4sd 


18979/; 

5205-1 


(52(;5-l) 

8sg 


18987/; 

5203-0 


(6203-0) 

4sd 


18990/; 

5259-7 


(5259-7) 

4 sd 


19007/; 

5255-1 


(5265-1) 

4s(l 


19024/; 

525 1 -0 



4sd 


19038/; 

521 0-5 


(5240-5) 

8nc 


19055/; 

5238-7 


(5238-7) 

Hue 


19083/; 

5220-2 


(5220-2) 

Osd 


19139/; 


5224-8 




191336- 


5224-2 




191 30<! 

j 5233-2 


(5223-2) 

lOne 

r 

19140/; 

1 5217-7 


(5217-7) 

Isd 


19100/; 
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T ITANIUM —contimfed. 


I. Spark Spectrum 


Tlial^n 

h 


6209-7 

6206-7 

6200-7 

6192-5 

6188-5 

5185-3 

6173-2 

6153-5 

6151-4 

5147-2 

6144-7 

6128-7 

6126-7 

5120-0 

6113-1 

6108-7 

5102-5 

5086-6 

5076-6 

5071-9 

5065-6 

6064-5 

5061-4 

6062-4 

6043-5 

5039-3 

6038-1 

6035-7 

6024-9 

5023-9 

6021-3 

6019-5 

6015-4 

6013-4 

6012-3 

6006-7 

6001-1 

4998-9 

4990-4 

4988-4 

4981-1 

4977-9 

4975-3 

4972-3 

4967-8 

4964-6 

4947-1 

4937-3 

4927-6 

4926-1 

4920-9 

4919-1 


II. Arc Spectrum 


Angstrem 


6209-7 

5192-5 

6187-6 


6128-7 

5120-0 


5064-2 


5039-3 

5038-1 

*6035-7 


5019-5 

5015-7 

5013-7 

5006-6 

4998-7 

4990-6 

4981-1 


(6209-7) 

(5205-7) 

(5200-7) 

(6192-6) 


(5185-3) 

(5173-2) 

(5153-6) 

(5161-4) 

(5147-2) 

(5144-7) 

(6128-7) 


(5113-1) 

(5108-7) 

(6102-5) 

(6086-6) 

(6076-6) 

(5071-9) 

(5065-6) 

(5064-5) 

(5061-4) 

(5043-5) 

(5039-3) 

(5038-1) 

(5035-7) 


(5021-6) 

(5015-4) 
(5013-4) 
(6012-3) 
(5006 7) 
(5001-1) 
(4998-9) 
(4990-4) 

(4981-1) 

(4977-9) 

(4975-3) 

(4972-3) 

(4967-8) 

(4964-6) 

(4947-1) 

(4937-3) 

(4927-6) 

(4925-1) 

(4920-9) 


In tens! ty 
and Character 


Liveing 
and Dewar 
d 


lOnc 

6sd 

6sd 

lOsc 

8sd 

6sd 
8sc 
6sd 
8sc 
6sd 
6sd 
10 so 
4sd 
lOsc 
8sd 
4sd 
4sd 
8nd 
4nd 
4nd 
4sd 
lOsc 
6sd 
6sd 
6sd 
8sd 
8sd 
lOsc 
6sd 
6sd 
6sd 
8sd 
8sd 
lOsc 
4sd 
lOsc 
4sd 
lOsc 
lOsc 
6s d 
1 Osc 
6sd 
4sd 
2sd 
2sd 
2sd 
2sd 
8s c 
8so 
4sd 
6sd 
6sd 


II. 


r 

r 

r 


r 

r 

r 

r 


Osc. Freq. 


19189&C 

19204?; 

19223?; 

19253?;c 

19268?; 

192710 

19280?; 

19325 & 

19399?; 

19407?; 

19432?; 

19432?; 

19492?;c 

19500?; 

19526?;c 

19562?; 

19569?; 

19592?; 

19654?; 

19692?; 

19711?; 

19735/; 

19740?;o 

19752?; 

19787?; 

19822?; 

19S3S?;o 

1984 3 /;« 

19852?;o 

19895/; 

1989!)?; 

19909?; 

l!)916?;fl 

19932/;« 
199l0?;c 
19945?; 
19967 ?;o 
19990?; 
19998?;o 
2003 6 ?;o 
20010?; 
20070?;c 
2008.3?; 
2009 :?« 
20105rt 
20124rt 
20137;/, 
20208;/ 
20248;/ 
20288;/ 
20300« 
203 15« 
20323O, 
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Tit AN I UM — continued. 


I. Spark Spectrum 

II. Arc Spectrum 

Thalen 

7/ 

O 

Angstrom 

c 

Liveing 
and Dewar 
d 

4913-3 


(4913-3) 

4911-4 


(4911-4) 

4904-0 



4899-4 


(4899-4) 

4884-6 

4884-6 


4873-1 


(4873-1) 

4869-1 


(4868-5) 

4867-6 



48 55*1 


(48.55-1) 

4848-1 


04848-1) 

4840-1 


04840-1) 

1835-1 



4819-6 


(4819-6) 

4804-4 

4804-4 


4797-6 


(4797-6) 

4791-7 


(4791-7) 

4779-1 


(4779-1) 

4758-6 

4758-6 


4757-1 

4757-1 


4741-9 

4741-9 


4722-9 

4722-9 


4709-1 

4709-1 


4698-1 

4698-1 


4690-7 

4690-7 

4690-5 

4681-6 

4681-0 

(4681-6) 

4666-6 

4(566-6 

4(566-5 

4G56-I 

4(556-1 

A tX 1 A ■ 1 

4656-5 

4(538-9 

4638-9 


4629-1 

4629-1 

A / 1 9 • 1 


4623-1 

4616-8 

4646-8 

(4616-8) 

4571-6 

4571-6 


4663-3 

45(53-3 


4555-4 

4555-4 


4551-9 

4551-9 


4549-0 

4549-0 


4543-6 

454 3-(5 


4535-6 1 

4 5 3. 5 -(5 ) 

4533-2 

4532-1 r 

4532-1 ) 

4531-7 

4526-2 

4526-2 


4522-0 

4522-0 


4517-6 

4517-6 


4511-6 

4511-6 


4500-8 

4500-8 


449(5-2 

4496-2 


4481-1 



44(58-6 

4468-6 


4457-6 

4457-5 


4455-1 

4455-1 


4452-6 

4 A j <1.1; 

4452-6 


4/1 4 V) t> 

4146-(5 

‘1 t ‘i T f 

4 1 1(5-6 


4 143-1 

1 143-1 



Intensity 
and Character 


()Sd 
6s d 
4sd 
8so 
lOsc 
4sd 
8sc 
8so 
8sc 
6sd 
8sc 
4sd 
8no 
lOsc 
4sd 
8so 
Osd 
lose 
lose 
8sd 
8sd 
8sd 
8sd 
8sd 
8se 
8sd 
lOnc 
4 sd 
lOnc 
Osd 
8sd 
8 sc 
lOnc 
8sd 
(>sd 
(Jsd 
lOno 
(5sd 
lOnc 

lOsd 

6sd 

6.sd 

Osd 

lOnc 

8nd 

Osd 

lOsc 

8sd 

8sd 

8sd 

8sd 

8sd 

lOnc 


II. 


r 

r 

r 

r 


Osc. Freq. 


20:M7a 
20355fl; 
203S5a, 
20404fl/ 
20467«& 
20,5 15a 
20532a 
20538a 
20691a 
20020a 
20655a 
20676a 
20743a 
20808Z*c 
20838^» 
20863& 
209187.> 
2i00aftc 
21015?;<3 
21082?) 
21167&fl 
21229?;<3 
2l27!)ftc! 
2\:6lUed 
213517/0 
2l422?/o 
2l471?/6vi 
2162(‘7/6* 
215507/0 
2159()7/o 
21 6247/0 
210547/0 
2iS077>o 
219077/0 
211)50&c 
219627/0 
219767/0 
220O27/O 
22041&O 
22059 7/0 
220877/0 
221077/0 
221297/0 
221 597/0 
222357/0 
222347/0 
223097/ 
223727/0 
224277/0 
224407/c 
224527/0 
224677/0 
224837/0 
225007/O 
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Titanium — continned. 


I. Spark Spectrum 

II. Arc Spectrum 

Thalen 

h 

a 

Angstrom 

c 

Liveing 
and Dewar 
d 


4426-9 

4417-9 

4411-1 

4403-1 

4398-6 

4393-1 

4337-6 

4323-5 

4320-0 

4318-0 

4813-0 

4312-5 

4307-5 

4305-0 

4299-0 

4295-0 

4293-8 

4290-7 

4287-0 

4282-0 

4273-0 

4263-0 

4236-5 

4185-0 
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Tit A.NIUM — continued. 
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U RANIUM — contimied. 
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V ANADIUM — continued. 
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Yttrium. 
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Zing. 
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Masoart, ‘ Ami. de I’l^cole Normale,’ iy. 1866. 

Tlial6n, ‘ Nova Acta Soc. UpsaL’ (III.j yi- 186b. 
Lockyer, ‘ Phil. Trans.’ clxiii. 253, 639, 1873. 
Archives des Sciences. Genfeve, II. Jidy, 1879. 
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Zinc — continued,. 
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2sc 
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2sd 
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Isd 

2589-3 




Isd 

2586-1 




Isd 

2581-4 

2582-0 



4sd 
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4sd 

2669-4 

2569-7 



4sd 

2557-3 




lOnc 

/ 2635-0 




2sd 

\ 2632-8 




2sd 

2526-3 




8sd 

2621-3 




8sd 

2514-7 

2516-0 



8sd 

2508-7 




8sd 

2501-6 




lOnc 

2497-0 
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Osc. Freq. 
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Zinc — contimied. 


I. Spark Spectrum 


Hartlej'- and Adeney 
c 


2485-0 
2483-7 
2479-2 
2472-2 
/ 2468-3 
\ 2465-9 
f 2462-8 
^ 2461-3 
L2469-8 
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2437-7 
2433-9 
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J 2423-3 
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2398-7 
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'12346-7 
2329-3 
2315-0 
2308-8 
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2104-2 
2102-0 
2099-0 
1. 2095-9 
2085-4 
2077-6 
2068-4 
f 2062-8 
1 2060-8 
2024-2 


II. Arc Spectrum 


Liveing and De-war 


2480-0 

2464-5 

2440-0 

2430-0 
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f 


2138-6 

2098-8 


2063-4 
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2024-3 


Intensity 
and Character 

Osc Freq. 

mjs 
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2sd 
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8sd 
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4sd 
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Isd 
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Isc 
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41953c 
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42219c 

4sd 

425(52c 1 

Isd 

42600c 

Isd 

42918c 

4sd 

43183c 

4sd 

43299c 

2.sd 

44093c 

2sd 

44332c 

4 no 
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2sd 

47508c 

2sd 
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2sd 
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2nd 

47936c 

Isc 

48119c 

Isd 

48330c 
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48454c/ 
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485067/ 
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49384 


* OliBorvod also t).v Locoq do BoiBbnudi-an in the Spark Spool. rum of '/Anc Clilorldo solution, who has also 

tiotwl UncH^a^^ The ‘ iiuUcen’ attached to these uumberB denote the comparative ‘ lengths ’ 

of the lines as given by Lockyer. cjtntiov 

1; ‘ Could not be idcntitied,’ r,ockyer. § eol.) (t. .lohnsLono Stonty. 


ObHorvud also in the Arc by A ngsti-bm. 


1 4726-0 and 4(180-0, Hartley and Adeney. 
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Zirconium. 

Thalfin, ‘Nova Acta Soc. Upsal’ (III.) vi. (1868). 
Lockyer, ‘Phil. Trans.’ clxxiii. 661 (1881). 


I. Spark Spectrum 

II. Arc Spectrum 

Intensity and Character 

Osc. Freq. 
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4sd 


32938a 

4242-0 


4sd 
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4,sd 
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3900-0 







WAVE-LENGTH TABLES OF THE SPECTRA OF 

COMPOUNDS. 


Ammonia. 

Dibbits, ‘ De Spcctraal Analyse,’ 1863. 
Mitscheiiich, ‘ Ann. Chim. Fhys,’ Ixix. 169, 1868. 
Hofmann, ‘ Pogg. Ann.’ xxvii. 92 (1872). ^ 

Lecoq de Boisbaudran, * Compt. Kend.’ ci. 43. 


Flame Spectrum 

Intensity 

and 

Character 

Osc. Freq. 

Flame Spectrum 
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and 
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Osc. Freq. 
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^ 1 6008 
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6s 
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f' Double. 


The spark spectrum of ammonia, according to Lecoq de Boisbaudran, shows one broad 
band at 6667 (6B56-6 Schuster) which, with a finer slit, is resolved into two bands, 5681 
of intensity 7, and 6643 of intensity 8 (6686 to 5627 Schustor). Lecoq de Boisbaudi-an ob- 
tained the ‘ Flame Spectrum ’ also by use of the spark ; its production appears to depend 
upon the presence of oxygen. 


M 
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ALUimnnM Oxide. 

Wiillner, * Festschrift Bonn,’ 1868. 

Lecoq de Boisbaudran, ‘ Spectres Lnminenx,’ Paris, 1874. 
ThalSn, * Upsala Universitets Arsskrift,’ 1866. 

Lockyer, * Phil, Trans.’ clxiii. 658. 


Lecoq do Boisbaudran 


Thal^n 
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Intensity and 
Character 


Osc. Freq. 
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6123-8 
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21093c 
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21605a&c 
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22108a 

22216a 

22325a 
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Barium Chloride. 

Mitscherllcb, * Ann. Chim. Phys.’ (3) Ixix. 169, 1868. 
Lecoq de Boisbandran, ‘ Spectres Lumineux,’ Paris, 1874. 


Flame Spectrum 
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and Character 

Osc. Freq. 
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19466a 
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19696& 


Barium Bromide. 

Mitscherlich, ‘Ann. Chim. Phya.’ (3) Ixix. 169, 1868. 
Lecoq de Boisbaudran, ‘Spectres Lnmineux,’ jparis, 1874. 


Flame Spectrum 

Intensity 
and Character 

Osc. Freq. 

Lecoq de Boisbaudran 
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b 
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1 4b, 
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i 2b* 

19694a 


Barium Iodide. 


Mitscherlich, ‘Ann. Chim. Phys.’ (3) Ixix. 169, 1868, 
Lecoq de Boisbaudran, ‘ Spectres Lumineux,’ Paris, 1874. 
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Osc. Freq, 
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BAiiiuM Oxide. 

Leooq de Boisbaudran, ‘Spectres Liimineux,’ Paris, 1874. 


Flame Spectrum 

Intensity 
and Character 

Osc. Freq. 

Flame Spectrum 

Intensity 
and Character 

Osc. Freq 

Lecoq de Boisbaudran 

Lecoq de Boisbaudran 


6819 

In 


r 6768 

4b3 

17332 

X 

6499 

6b/ 

15382 

6719 

Sbg 

17480 


6448 

2n 

15504 

[5647 

Sb’^ 

17703 

C 

6297 

8n 

15876 

5613 

2n 

17810 


r6239 

4b 

16024 

[o *6636 

9s] 

1805S 


6178 

6b ’ 

16184 

5 6492 

9b/ 

18203 

7 - 

6108 

8b 

16367 

6461 

In 

18306 


[6031 

9b'^ 

16676 

€ 5346 

8b/ 

18700 


6095 

2n 

16676 

d 5215 

8b/ 

19170 

Q J 

"6938 

lb 

16836 

1 6089 

7b/ 

196-44 


6867 

9b^ 

17040 

6019 

'21)3 

19918 

P' 

"6824 

5b4 

17165 

4974 

21)2 

20098 





K 4873 

Gbs 

20515 





4794 

Ibg 

20853 


* Duo to the metal itaeU. 


Bismuth Chloride. 

Mitscherlich, ‘Ann. Chim. Phys.’ (3) Ixix. 1(59, 1868. 


Mitscherlich 

Intensity 

Osc. Freq. 

6682 

1 

15189 

6499 

1 

15382 

6472 

2 

15447 

6406 

2 

15606 

6369 

2 

15721 

6312 

2 

15838 

6270 

3 

15944 

6226 

3 

16057 

6182 

3 

16171 

6140 

3 

16282 

6095 

4 

16402 

6050 

4 

16524 

6018 

4 

16612 

6976 

4 

16729 

6932 

5 

16853 

5886 

6 

16985 

6834 

6 

17136 

5795 

6 

17251 

5765 

6 

17368 


Mitscherlich 

Intensity 

Osc. Freq. 

6717 

6 

17486 ' 

6681 

6 

17697 

6660 

6 

17G94 

6625 

6 

17772 

6593 

6 

17874 

6527 

4 

18088 

6494 

4 

18196 

6459 

4 

1831 3 

6428 

4 

18418 

6398 

3 

18620 

6370 

3 

18616 

5320 

3 

18791 

6286 

3 

18912 

6232 

3 

19108 

5207 

3 

19199 

6184 

2 

19284 

5166 

2 

19389 

6139 

2 

19453 

6109 

1 

19668 
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Bismuth Oxide. 


Mitsclierlicb, ‘Ann. Gliim. Phys.’ (3) Ixix. 1G9 18G8. 


Mitscherlicb 

Intensity 

Osc. Freq. 

Mitscherlicb 

Intensity 

Osc. Freq. 

6382 



6682 

b’ 

17910 

6194 



6444 


18363 

6039 



6328 

b^ 

18763 

6873 


17022 

6220 

b^ 

19160 

5717 

b’ 

17486 





Boron Trioxide. 

Thal6n, TJpsala ‘ Univexsitets Ixsslxrift,’ 1866. 

Lecoq de Boisbaudran, ‘Spectres Lnminenx,’ Paris, 1874. 


Flame Spectrum 

Intensity 
and Character 

Osc. Freq. 

Thaldii 

a 

Lecoq de Boisbaudran 
h 

Salet 

c 


6397 

6400 

3b, 

166286 


6210 

6210 

4bj 

160986 


6031 

6030 

Sb^ 

165766 

6781 

S 6807 

6800 

7b3 

172166 


i'6480 

6480 

9n 

182436 

6473 

“\5439 


2b2 

183806 

6188 

jS 6192 

6200 

8b3 

192556 

4957 

7 4941 

4910 

7b2 

202326 


6 4721 

4700 

Sbg 

211806 


4629 

4640 

3b« 

22072 


Calcium Chloihde, 


Mitscherlicb, ‘Ann. Chim. Pliys.’ (8) Ixix. KVJ, 1868. 
Lecoq de Boisbaudran, ‘ Spectres Luinincux,’ Paris, 1874. 


Flame Spectrum 

Intensity 
and Character 

Osc. Freq. 

Flame Spectrum 

Intcnsit.y 
and Character 

Osc. Freq. 

Xjecoq de 
Btjisbaudran 

Lecoq de 
Boisbaudran 

6442 

6b,, 

16619 

j8 6933 

9b,/ 

1(5860 

/ (5348 

2n 

15748 

c 6817 

5n 

17186 

^ \ 6320 

2ii 

15818 

6728 

2n 

17453 

1) 6266 

9n 

15957 

rC543 

^lf.617 

Gba’ 

18036 

C 6 202 

10s 

](5119 

4b„' 

18121 

“ i (5181 
r 60(58 
\ 6044 

lOs 

7s 

Gs 

1(5J74 

16179 

16540 

[t422(5 

33]“ 

23656 


^ Probably due to the oxide. 


t Due to bho metah 

















166 


Calcium Beomidb. 

MitscherlicTi, ‘ Ann. Chim. Phys.’ (3) Ixix, 169, 1868. 


Mitscherlich 

Intensit 3 ’- and Character 

Osc. Freq. 

6266 

6s 

15956 

6242 

63 

16016 

6102 

4s 

16383 


Calcium Fluoride. 

Mitscherlich, ‘ Ann. Ohim. Phys.’ (3) Ixix. 169, 1868. 


Mitscherlich 

Intensity and Character 

Osc. Freq. 

6060 

4s 

16497 

6026 

4s 

16590 

6328 

6n 

18763 

6301 

6n 

18869 


Calcium Iodide. 

Mitscherlich, * Ann. Chim. Phys.’ (3) Ixix. 169, 1868. 


Mitscherlich 

Intensity and Character 

Osc. Freq. 

6270 

6s 

16944 

6252 

6s 

16990 

6177 

4s 

16184 


Calcium Oxide. 

Lecoq de Boisbaudran, ‘ Spectres Lumiueux,’ Paris, 1874. 


Lecoq de Boisbaudran 

Intensity and Character 

Osc. Freq. 

o 6220 

y 6995 



3b2 


^/5543 

ew 


a 16617 

1 




Carbon Hydride {see Carbon). 

Angstrom and Thal6n, *Nova Acta Reg. Soc. Upsal.’ ix. 1876. 

Piazzi-Smyth, ‘Phil. Mag.’ (4) xlix. 24, 1876; (5)viii. 107 (1879). 

Watts, ‘Phil. Mag.’ (4) xlix. 104; ‘Nature,’ xxiii. 197, 266, 361. 

Attfield, ‘ Phil. Mag.’ (4) xlix. 106. 

Liveing and Dewar, ‘Proc. Roy. Soc.’ xxx. 152, 490, 494 (1880); xxxiii. 403 ; xxxiv. 12,% 
418 (1882); ‘Nature,’ xxii. 620; xxiii. 265, 338; xxv. 645. 

Lockyer, * Proc. Roy. Soc.’ xxx. 385, 461 (1881), 

Wiillner, ‘ Wied. Ann.’ N.P. xiv. 355, 363. 

Hasselberg, * Wied. Ann.’^.F. xv. 46 (1882). 

Deslandres, ‘ Ann. Chim. Phys.’ (6) xiv. 6 (1888). 
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Carbon Nitride. 

Fox-Talbot, ‘ Phil. Mag.’ (3) iv. p. 114. 

Draper, ‘ Phil. Mag.’ (3) xxxii. p. 108 (1848). 

Dibbits, * De Spectraal Analyse,’ 1863 ; ‘ Pogg. Ann,’ cxxli. 497 (1864). 

Morven, * Ann. Chim. Phys.’ iv. 306 (1865), 

Pliicker and Hittorf, * Phil. Trans.’ civ. 1 (1866). 

Mitscherlich, ‘ Ann. Ohim. Phys.’ (3) Ixix, 169 (1868). 

Watts, ‘ Phil. Mag.’ xxxviii. 249 (1869) ; xli. 12 (1871) ; ‘Nature,’ xxiii. 197, 266, 361. 
Herschell, ‘ Corr. Math, et Phys, par Quetelet,’ 6, p. 254. 

Wiillner, * Pogg. Ann.’ cxliv. 617 (1871). 

Liveing and Dewar, ‘ Proc. Roy. Soc.’ xxx. 162, 494 (1880) ; xxxiii. 403 xxxiv. 123, No. 

223 (1882) ; ‘ Nature,’ xxiii. 266, 338. 

Lockyer, ‘ Proc. Roy. Soc.’ xsivii. 308 ; ‘ Studies in Spectrum Analysis.* 

Ciamician, ‘Wiener Berichte,’ 1880. 

Wesendonck, ‘ Wied. Ann.’ N.F. xvii. 427 (1881). 

Piazzi-Smyth, * Nature,’ xxviii. 340 (1883). 

A. S. Herschell, ‘ Phil, Trans. Ed.’ xxx. 164, 

Thal6n, ‘ Le Spectre du Fer ’ (1884). 

Deslandres, ‘ Ann. Chim. Phys.’ (6) xiv. 6 (1888). 


Dibbits 

Thaldn 

Watts 

PlUcber and 
Hittorf 

Liveing 
and Dewar 

Lockyer 

Intensity 

and 

Osc. Freq. 


a 

6 

c 

d 

e 

f 

Character 


C«7080 

7102 


6800 



2b, 

14702a! 

C2)6906 

6938 


6700 r 



8b’ 

14921^2 

C3)6657 

6670 


6496-4 



7b’ 

U'ddld 

C416486 

6477 


6426-7 



6b’ 

l55B6d 

WG334 

6344 


6312-3 



6b’ 

16837^^ 

(056193 , 

6200 


6206-2 



6b’ 

16108(f 

(beOlO 

6022 





4b’ 

16617aJ 

(8)6892 

6888 





4b’ 

IGQlSab 

(*»6760 

6746 





4b’ 

17392a& 



6632 





3b’ 

17760& 



6408 





2b’ 

18183Z> 



6389 





2b’ 

18561& 



6246 





lb’ 

19060& 


'4609 

4607 

4600 

(4600) 

4600 


10b’ 

21713a;Z><3<? 


4583 

4582 

4674 

4671-6 

4674 


10b’ 

21842«&dcZd 


4559 

4548 

4660 

4648-6 

4650 


: 9b’ 

219G6ahode 

c-< 

4:537 

4526 

4634 

4626-1 

4632 


Ob’ 

220G3abade 


4521 

4506 

4614 

4608-3 

4516 


8b’ 

22imabcde 


4608 

4605 

4495-3 

4506 


7b’ 

221d9aode 


Uooo 


4502 

4490-8 

4500 


6b’ 

2222‘iacdff 




4377-0 

*4381-5 



33816e 





4367-1 

*4371-6 



228C9d 





436 1-3 

*4364-6 



22905a 


'4208t 

4216-0 

4320 

(4216-6) 

4218 

4215-6 

4210-0 

10b’ 

23 71 GY 
23746/’ 







4199-9 


23803/ 


4188t 

4197-0 

4210 

419i9-6 

4206 

4197-2 

lOb' 

23819?/ 






4191-0 


23853/ 







4187-4 


23874/ 







4186-6 


23879/ 

B- 






4186-4 


23880/ 






4184-4 


23891/ 







4183-5 


23896/ 







4182'6 


23901?" 







4182-2 


23903/ 


417 If 

4180-5 

4190 

4183 '3 

4193 

4180-4 

Ob’ 

23914/ 






4178'T 


23924/ 


« ‘ Probably not connected with tlio prcsmcc of uitroKcn.’— Livking & Dewaii, ‘ Proo. Eoy . Soo.’ No. 233, 1883. 


Observed also by- Mitscherliob : 4212, 4107, 4182. 4170i 4150, 4147, 4130, 3850, 3847, 3839. 
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Caebon 'i^rsm.-D^—contniued. 


Dibbits 

Tbal^n 

Watts 

PlUcker and 
Hittorf 

Liveing 
and Dewar 

Lockyer 

Intensity 

and 

Oac. Freq. 

a 

b 


d 

e, 

/ 

Character 







4177-8 


23929/ 


41561- 

4176-0 




4176-6 


23936/ 


4174 

4166-6 

4176 

4176-8 

4174-4 

4173-6 

4172-6 

4171-4 


239417/ 

23949/ 

23954/ 

23959/ 

23966/ 











4169-7 


2397(1/ 







4168-8 


23981/ 


41471 

4167-3 

4166 



4168-1 


23986/ 


4166-1 

4166 

4167-2 

8b' 

2399()// 


4142f 


4160 

4150-2 

4168 

4167-6 

8b' 

2404(/ 

24081/ 



4168 



4161-6 




Deslandres 

3883-1 


/ D* 


^3864t 



3882-7 

4144*1 

3882-8 

? 

3870-6 

? 

3867-1 

6b' 

10b' 

24124/ 

25747</ 


3839t 



3871-4 

3871 

9b' 

26828/ 








25861/ 







3866-4 


26856/ 







3865-4 


26862/ 







3864-8 


25867/ 

J 






3863-9 


25873/ 

\ 






3863-1 


25878/ 


3827t 



3862-1 


3862-2 


2588(5/ 




3862 

3861-6 

00 

25888/ 







3860-8 


25893/ 







3859-8 


25900/ 







3869-2 


25904/ 







3868-3 


25910/ 







3868-0 


25912/ 

Vasio 

• 


3864-7 

3864-6 

3867-6 

7b' 

25916/ 






3866-6 


26921/ 






3866-0 

! 

2592(;/ 






3856-4 


25921)/ 




3860-9 

3860 


6b' 

2r>i)G6d ' 




3690-3 

3589 


10b' 

27BUd 




3585-8 

3683 


Ob' 

27B.70d 




3360-1 

3360 


10b' 

2i)752d 





t2718 


b' 

3678 U- 





&c. 








t2588 


b** 

38628« 





&c. 








$2479 


b' 

403276’ 





&c. 








$2373 


b' 

42128fl 





fee. 





+ « ProliBhlv 4170, 4159, 4147, 4136, 385!), 3817, 3S 

^ IroDaDly due to aitrogen, — Liyeino and DawAli, ‘Proc. Eoy. Soc/ JNo. 223 ^ 18B2. 
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Carbon Oxide. 


Pliicker, ‘ Pogg. Ann.’ cv. 77 (1858) ; cvii. p. 533 (1859). 

Wiillner, ‘Pogg. Ann.’ cxliv. p. 481 (1872). 
ingstrom, ‘ Pogg. Ann.’ xciv. 141. 

Watts, ‘ Phil. Mag.’ xxxviii. 249 (1869) ; xli. 12. 

Xngstrom and ThalSn, ‘ Nov. Act. Ups.’ ix. 1875. 

Wesendonok, ‘ Wied. Ann.’ N.B’. xvii. 427 (1881). 

Tliollon, ‘Ann. Ghim. Phys.’ (6) xxv. 287 (1881). 

Piazzi-Smyth, ‘ Phil. Trans. Edin.’ xxx.; ‘ Phil. Mag.’ xUx. p. 24. 
A. S. Herschell, ib. xxx. 162. 

Deslandres, ‘ Ann. Ghim. Phys.’ (6) xiv. 6 (1888). 



6060 


6610-6 


Angstrom and 
ThaMn 


6863 

6748 

6622-0 

6462 

6078-0 

6900 

5817-0 

6680 

6607-6 


Fine lines too close 
to measure 


5691-8 

6688-3 

6586-6 

6682-6 

6678-6 

6674-0 

6670-6 

6666-6 

6562-2 

6667-6 


6419 

6397-6 


Piazzi-Smyth and 
Herschell 


6612-0 
6608-8 
6607-0 
6606-5 
6603-9 
6602-0 
6507-9 
6696-9 
6593-4 
6690-8 
6687-6 
6584-5 
6580-6 
6677-2 
6673-0 
6668-6 
6663-9 
66.59-0 
5653-9 
5648-4 
6642-6 
5636-7 
5630-8 
5624-4 
5518-6 
5511-6 
6.506-4 
5498-2 
5190-9 
5183-2 
5176-7 
5467-9 
6161-1 
6154-0 ? 


? 


5444 ? 


Intensity 

and 

Character 


lb 

lb 

3b«- 

lb 

lb*- 

lb 

3b' 

lb 

6b' 

6b 

6b 

6b 

4b 

4b 

4b 

4b 

3b 

3b 

3b 

3b 

2b 

2b 

2b 

2b 

lb 

lb 


Osc. Freq. 


lb 

3b'- 


14688 & 

14 81 5 & 

15097& 

15471& 

164485 

169445 

171865 

176735 

17820a5c 

17823c 

17829c 

17834c 

17S39C 

17846c 

17858c 

17865c 

17873c 

17881c 

17892c 

17902c 

17914c 

179260 

179380 

17963c 

179(57c 

179840 

18000c 

18018c 

18037O 

I8O660 

18075c 

1809 6c 

18116c 

18138c 

18169c 

181S2C 

18207c 

18232c 

18267c 

18284c 

1 8305c 

1 8330c 

18347c 

183635 

185225 


Carbon Oxide — oontmued. 


Watts 

^n^strc5m and 

Piazzi-Smyth and 

Intensity 


Thaldn 

Plerschell 

and 

Osc. Freq. 




Character 

a 

b 

c 



6370 


lb' 

18616& 


6265 


lb 

18988& 




'6198-7 

4b' 

1 9230c '1 

6198-4 

6197-0 

m 

6198-2 

6197-7 

6b' i 

6b' 





.6197-2 

4b' 

19236c J 



6196-3 

2 

19239c 



6196-7 

6 

192410 


Fine lines too close 

6196-0 

6 

192440 


to measure 

6194-2 

2 

19247c 



6193-1 

2 

19251c 



6192-3 

2 

19254c 



6191-8 

2 

19266c 



6191-2 

2 

19258c 



/ 

'6190-5 

4 

19260c 



1 

6190-0 

4 

19262c 



/ 6188-8 

6 

192670 



16188-7 

6 

192670 


6186-6 

6186-9 

12 

19275*0 


6183-5 

1 

6184-9 

6 

192810 



6184-3 

6 

192830 


6181-6 

/ 6182-6 

6 

19290c 


\ 6181-7 

6 

19293c 


6178-6 

/ 6180-1 

6 

19299c 


1. 6179-2 

6 

19303c 


6176-0 

/ 6177-1 

6 

19310c 


16176-4 

6 

19313c 


5172-6 

r 6174-1 
\ 6173-0 

6 

6 

19322c 

19326c 


6169- 

5 6170-9 

1 6169-6 

6 

6 

19333c 

19338c 


6166-2 

6167-5 

6 

19316c 




/ 6166-7 

2 

19319c 




6166-9 

2 

19352c 




6166-6 

2 

19354c 




6166-2 

2 

193650 




16164-6 

2 

19357c 


6162-0 



193(>76 


6016-0 


lb' 

19934* 

4836-6 

4833-6 

4836-6 

6b' 

20674«*c 


Fine lines too close 





to measiire 





4822-6 


4b 

207306 


4820-3 


4b 

20740* 


4818-1 


4b 

20749* 


4816-0 


4b 

20768* 


4813-6 


3b 

20769* 


4811-0 


3b 

20780* 


4808-6 


3b 

20790* 


4806-7 


3b 

20803* 


4802-8 


2b 

20815* 


4799-4 


2b 

20829* 


4796-0 


2b 

20845* 


4792-6 


lb 

20860* 


r 4788-8 


/'4b 

20876* 


14786-6 


\4b 

20890* 








Carbon Oxide — continued. 


Watts 

a 

Angstrtim and 
Thaleu 

6 

Piazzi-Smyth and 
Herscliell 

c 

Intensity 

and 

Character 

Osc. Freq. 


4780-6 


lb 

20912ft 


4776-4 ' 


lb 

20930& 


4772-2 


lb 

20948& 


r4767-8 


r2b 

20968ft 


1 4762-8 


\2b 

20990ft 


4767-7 


lb 

21012& 


5 4763-0 


3b 

21033ft 


1 4748-0 


3b 

21065ft 


4697-0 


2b*’ 

21284ft 


4630 


lb» 

21692ft 


4668 


lb 

21886ft 

4506 

4609-0 

4616-9 

Ob* 

22imaho 

4395 

*►4394-0 

4393-0 

db* 

22762afto 


4292 


lb 

23292ft 


4209-0 


lb 

23761ft 


4131-0 


3b* 

24200& 


* ‘At the negative polo this band appears slightly diaplacad towards the blue — and of etiual lutouaity 
throughout— not sharp towards the rod.’ — Sciiusteii. 


Chromium Chloride. 


Locoq do Boisbaudran, ‘ Spectres Lumineux,’ Paris, 1874. 


Spark Spoctruni 

Intensity 
and Cliaraetcr 

Osc. Frcq. 

Spark Spectrum 

Intensity 
and Ohuructer 

Osc. Freq. 

Leccx j de 
Boi.Hbaudrnn 

Lecoq de 
Boisbaudran 

6393 

3bs'' 

16(337 

66(36 

3b/ 

17961 

6048 


16529 

^►4(519 

2u 

21604 

6790 

3 b/ 

17266 

4343 

Ib,^ 

23018 

6(522 

2b/ 

17782 





• Double. 


Coi’PBR Ohloihde. 

Deacon, ‘ Ann. Chim. Phys.’ (4) vi. 1. 

Mitschorlich, ‘ Ann. Chini. Phys,’ Ixix. lOl) (18(33). 

Leeds, ‘ Cinart. Journ. Science,’ Jan. 1871. 

Lecoq de Boi.sbaudran, ‘Spectres Lntnineux,’ I’aris, 1874. 


Finnic Spectrum 

■ Intensity 
and (Jharacter 

Osc. Freq. 

Lecoq de 
Boisbutidran 


0618 

(3b„ 

15106 

V 

(32(37 

8b./ 

16962 

1 

f(3l60 

9b/ 

1(3255 

1 

(31 13 

2s 

1(>274 


(3050 

9b/ 

1(3624 

1 

10041 

1 8 

1(3619 

f 6807 

In 

17216 

i 6780 

28 

17296 


6728 1 

6n 

17463 


t'lamo Spcctriun 

Intensity 
and Character 

Osc. Freq 

I.jec()cj do 
BoiHbnudran 


6670 

4n 

17631 


6629 

4n 

17760 


55(33 

7b^ 

17971 


r6606 

lOn 

18167 


6489 

3n 

18213 


64(33 

6n 

18300 

a ^ 

6439 

9s 

18380 


6122 

2s 

18438 


5405 

48 

18496 

















Copper OiTLOJUDi^—contimied. 


Flame Spectrum 

Intensity 
and Character 

Osc. Freq. 

Flame Spectrum 

Intensity 
and Character 

Osc. Freq. 

Lecoq de 
Boisbaudran 

Lecoq de 
Boisbaudran 

(.6385 

lOn 

18566 

4704 

2b/ 

21252 

6365 

4n 

18668 

4674 

2b3 

21389 

t 6305 

8b 

18844 

4612 

2b3’ 

21676 

J3 t6260 

9b/ 

19006 

4579 

6b/ 

21 832 

5239 

7n 

19082 

„ /4522 

8b/ 

22107 

6210 

2b7 

19188 

'^>\4496 

8b/ 

22236 

6148 

Sb'^ 

19419 

/4436 

9b/ 

22636 

^r608T 

7b’^ 

19662 

*^1 1 4412 

9b/ 

22658 

^ 1 6049 

8b’ 

19798 

r4353 

9b/ 

22966 

/ 4983 

Obs’ 

20062 

'^2\4331 

8b/ 

23083 

^\4945 

8b/ 

20216 

. (4281 

7b,i’ 

23362 

;j/4882 

9b/ 

20478 

•^2X4260 

6b/ 

23467 

®\4847 

9b/ 

20626 

4217 

3b/ 

23706 

- /4792 

7b/ 

20862 

4192 

lb/ 

23848 

^\4757 

6b/ 

21015 

4126 

lb’ 

24230 


t Becoming 5269 - b. 


Copper Bromide. 


Diacon, ‘ Ann. Chira. Phys.’ (4) vi. 1. 

Mitscherlich, ‘Ann. Cbim. Fhys.’ Ixix. 169 j ‘ Phil. Mag.’ xxviii. 169. 


Mitscherlich 

Intensity and 
Character 

Osc. Freq. 

Mitsclierlicli 

Intensity and 
Character 

Osc. Freq. 

6215 

b’ 

19170 

4537 


22a3-l 

6124 

b’ 

19510 

4616 

b’ 

22143 

6033 

b’ 

19863 

4462 

b’ 

22106 

4949 


20200 

4447 

b’ 

. 22480 

4872 

b’ 

20520 

4405 

b’ ! 

22(;9r) 

4823 

b’ 

20728 

4384 

b’ 

22803 

4619 

b’ 

21643 

4340 

b’ 

23035 

4593 

b’ 

21766 

4320 

b’ 

23141 


Copper Iodide. 


Mitscherlich, ‘Ann. Chim. Phys.’ (3) Ixix. 169 (1868); ‘Phil. M:ag.’ xxviii. 169. 


Mitscherlich 

Intensity and 
Character 

Osc- Freq. 

Mitscherlich 

Inten.sity and 
Character 

Osc. Freq. 

6393 


mmm 

6073 


19706 

6314 

i 


6018 


19923 

6232 



4959 


20169 

6144 


19434 

&c. 
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Copper Oxide. 

Mitscherlich, ‘Ann. Chim. Phys.’ (3) Ixix. 169 (1868). 
Diacon, ‘Ann. Chim. Pliys.’ (4) vi. 1. 

Leeds, ‘ Quart. Journ. Science,’ Jan. 1871. 

Lecoq do Boisbaudran, ‘Spectres Lumineux,’ Paris, 1874. 


Flame Spectrum 

Intensity and Character 

Osc. Freq. 

Lecoq do Boisbaudran 

(6370 

6bo> 

18616 

5106 

2b;, 

19579 

14946 

2b, « 

20312 


Cyanogen (see Carbon Nitbide). 
Erbium Oxide. 


Bunsen, ‘ Popg. Ann.’ civ. 366 ; ‘ Phil. Mag.’ 1. 527. 

Lecoq do Boisbaudran, ‘ Compt. Eend.’ Ixxvi. 1080 ; * Spectres Lnmmenx,’ Paris, 1874. 
Crookes, ‘ Proc. Eoy. Soc.’ xl. 77. 


Flame Spectrum 

Intensity 

and 

Character 

Osc. Freq. 

b 

Flame Spectrum 

Intensity 

and 

Character 

Osc. Freq. 

1 

Bunsen 

a 

r.<C(!oq do 
Boisbaudran 
h 

Bunsen 

a 

Lecoq do 
Boisbaudran 
b 


j. (6609 

7n 

15126 

5330 

/5228 

Sba 

19122 

6611) 

(6546 

8n 

15273 


“\5204 

9n 

19210 


6192 

3n 

15.399 


6123 

2b, 

19514 


6404 

lb, 

15611 


6038 

lb., 

19843 


y 5G:U 

* 8b, 

17753 

4867 

V 4910 

4ba 

20360 


0 5514 

4b, y 

18 130 


4756 

lb,. 

21020 


54 13 

2n 

18134 


e 4648 


21508 

6404 

0 5387 

91),, 

18558 


4568 

2b,, 

21885 


534:6 

3V),_, 

18700 


C 4500 

5b,, 

22216 


5264 

4 b; 

18991 






Erbium Piiosphatu. 


Ihinsen and Balir, ‘ Ann. Cbim, Pharm.' cxxxvii. 1 ; * Ann. Oliim. Phys.’ (III.) 1866. 
Lecoq do Boisbaudran, ‘ Spcotrcs Lumineux,’ Paris, 1874. 


Flame Spectrum 

Intensify 


Flame Spoctxiun 

Intensity 

and 

Character 


Ijecoq de 
Boisbaudran 

and 

Character 

Osc. Freq. 

Lecoq do 
Boisbaudran 

Osc. Freq. 

6913 

lb,, 

M461 

5301 

2 b, 

18644 

6694 

5b, „ 

11034 

^(5238 
^ 15208 

9n 

10085 

6597 

7u 

1 5154 

On 

19196 

a 6526 

Ob., 

15319 

4028 

61)^ 

20286 

6 6432 

7b« 

15543 

4878 

71).. 

20494 

.y f 

^ 1 r).i,(;3 

71), 

8b, 

18153 

18.300 

4T)(57 

51,;, 

21890 
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Gold Chloride. 

Mitscherlich, ‘Ann. Chim. Phys.’ Ixix. 169 (1863). 

Lecoq de Boisbaudran, ‘ Spectres Lumineux/ Paris, 1874 
Demargay, ‘ Compt. Rend.’ cvi. 1228. 


Flame Spectrum 

Intensity 

and 

Character 

Osc* Fre( 

Lecoq de 
Boisbaudran 


6913 

4bn 

16907 

e 

6752 

6b„ 

17083 

y 

6600 

8b, 

17852 


(6477 

33 ) 

18253 


16468 

lb 

18316 


6437 

6s 

18387 


16418 

4s J 

18462 

j 

(5364: 

6s I 

18637 

1 

Ct-i J 

1 6348 

9n ( b ’ 

18693 


1 6328 

6n 

18763 

1 

^6311 

9n J 

18823 


r6286 

4n 

18912 


5263 

OnY 

18995 

a . 

6244 


19064 


6222 

9n ( 

19144 


.6210 

6nJ 

19188 


Flame Spectrum 


Lecoq de 
Boisbaudran 




SJ 


6179 

6168 

6141 

6126 

/•6102 

6080 

6063 

6044 

4996 

4616 

4430 


Intensity 

and 

Character 

Osc. Preq 

2n1 


19303 

7n 


19382 

4s 

1 ® 

19446 

9n J 


19506 

8n ' 


19594 

6n. 

. b ^ 

19679 

3s 


19745 

6n 


19820 

4b/ 


20010 

2b„ 

! 22137 

2b, 


22666 


Hydrogen Oxide (see Water). 

Iron Oxide. 

Mitscherlich, ‘Ann. Chim. Phys.’ Ixis. 169 (1863). 


Mitscherlich 

Intensity 
and Character 

Osc. Freq. 

Mitscherlich 

Intensity 
and Character 

Osc, Froq. 

6219 

6182 

6892 

6665 

lb’ 

2b’ 

4b’ 

4b’ 

16075 

16171 

16967 

17647 

5632 

6444 

6420 

5b’ 

4 b’ 

2b’ 

17750 

18363 

18445 


XiEAD Oxide. 


Mitscherlich, ‘ Ann. Chim. Phys.’ Ixix. 169 (1863). 

Leeds, ‘Quart. Journ. Science,’ Jan. 1871 

Lecoq de Boisbaudran, ■ Comp. Eend.’ Ixzrii. I1S2 ; -Spectres Lumineui,- Paris (1874) 


Mitscherlich 

a 

Lecoq de 
Boisbaudran 
b 

Intensity 

and 

Character 

Osc. 

Freq. 

Mitscherlich 

a 

Lecoq dc 
Boisbaudran 
* 

Intensity 

and 

Character 

Osc. 

Freq. 

6266 

6196 

5997 

6966 

5892 

6665 

6904 

5684 

2b’ 

2b’ 

2b’ 

2b’ 

3b’ 

4b’ 

19557« 

16135fz 

16670<» 

16788<a; 

16933J 

17588* 

6144 

4993 

4913 

4880 

4852 

4826 


4b’ 

4b’ 

4 b’ 

3b’ 

3b’ 

3b’ 

19434a 

20022a 

20348a 

20486a 

20604a 

20719a 
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Lead Oxide — contimied. 


Mitschcrlich 

a 

IjGcoq (Ic 
Boiabaudran 
b 

Intensity 

and 

Character 

Osc. 

Freq. 

Mitschcrlich 

a 

Lecoq dc 
Boiabaudran 
b 

Intenaitj" 

and 

Character 

Osc. 

Freq. 

5615 

6610 

4b'’ 

178205 

4664 


2b’ 

21434a 

5460 

6460 

eb” 

18310^5 

4693 


2b’ 

21766a 

6414 


6b’ 

18465a 

4468 


2b’ 

22376a 

5328 


6b’ 

18763a 

4381 


lb’ 

22819a 

6273 


6b’ 

18969a 

4296 


lb’ 

23270a 

6220 


4b’ 

19161a 






Magnesium Hydeide. 


Liveing and Dewar, ‘ Proc. Roy. Soc.’ xxvii. 294 ; xxx. 93 ; xxxii. 196- 
Ciamician, ‘ Sitzungsber Akad. Wissensch. Wien.’ 1880, p. 437. 


Liveing and 
Dewar 

Intensity and 
Character 

m^nQiiuiiyiiin 

Liveing and 
Dewar 

Intensity’' and 
Character 

Osc. Freq. 

5618 

00 

17794 

6210 

10b’ 

19188 

&c. 



Sec. 



6666 

8b' 

17961 

6180 

10b’ 

19299 

&c. 



&c. 



6513 

8b' 

18134 




6612 

8b’ 

18137 

4849 

8b’ 

20617 

5611 

8b’ 

18140 

&c. 



&c. 



4803 

8b’ 

20814 




See. 

\ 




Magnesium Oxide. 


lAJCoq dc BoiBbaudran, ‘ Spectres Lumineux,’ Paris, 1874. 
Watts, ‘ Phil. Mag.’ 1875. 

Liveing and Dewar, ‘I’roc. Roy. Soc.’ No. 187 (1878). 


Lecoq de 
Buisbaudran 
a 

Watts 

b 

Jjiveing and 
Dewar 
c 

Intensity and 
Character 

Osc. Freq. 

6006 

6006-6 

6000 

8b'\ 


199685 

4994 

4996-5 

4990 

rb’ 


200085 

4984 

4985-7 

4980 

5b’ 


200615 

4974 

4974-7 

4969 

41)’ 


200965 

4966 

4963-7 

4967 

2b’ 

^-V 

201405 

4968 

4948-7 

4946 

2b’ 


202015 


4934 ! 

4930 

lb’ 


202615 


4924 


lb’ 


203025 


4914 


lb’) 


203435 



4797 



20839c 
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Manganese Oxide. 

Watts, * PMl. Mag.’ (4) xlv. 81. 

Lecoqde Boisbaudran, ‘Spectres Lumine-ux,’ Paris, 1874. 


Lecoq de 
Boisbaudran 

Watts 

Intensity 

and 

Osc. 

F req. 

Lecoq de 
Boisbaudran 

Watts 

Intensity 

and 

Osc. 


a 

b 

Cliaraccer 

a 

b 

Character 

Freq, 


^6327 


Is 

15801a 


f6549 


2b,'' 

18016a 


6288 


2s 

15899a 


5511 


3b, ^ 

5b 

18140a 


6249 


3s 

15998a 


6473 


18266a 


: 6216 

6234 

4s 

16036& 



6433 

5s 

184015 

7} ^ 


4s 

16085a 

5427 

6423 

8b'' 

18428a5 



6204 

4br 

16114a 



5395 

8s 

185305 


6187 

6185 

4s 

16161a& 


6398 

6391 

9b'' 

18532a5 



6178 

4br 

161825 


1 5367 

6359 

9b^ 

18641a5 


^6150 


3s 

16256a 


^6308 


2b, 

18834a 


6943 


3n 

16822a 


5260 


4bi^ 

6b,'' 

7b,'' 

6b,- 

19006a 



6932 

2s 

168535 


5223 

6229 

19130a5 

S 4 

6915 


6n 

16901a 


6189 

5192 

19260a5 



5909 

lb’' 

169185 


5155 

6157 

19393a5 


5887 


7n 

16982a 


5135 


lb 

19468a 


,6868 


6n 

17066a 


5089 


3b- 

19644a 



5847 

2b'' 

170985 






'6807 


lb,'' 

17216a 






6759 


2bj'^ 

173.59a 






6719 


3b,'' 

17480a 







6688 

3s 

175755 



1 


a < 


5683 

3s 

175915 





5676 


4bj'' 

17613a 







5644 

6bv 

177125 






5614 


9b'' 

17807a 







5607 

5b'' 

178295 






^5687 

5580 

9n 

17904a5 






Nitrogen Hydride (see Ammonia). 


Nitrogen Oxide. 

The spectrum given on p. 112 as the positive hand spectrum of nitrogen is assigned by 
Angstrom and Thalen to an oxide of nitrogen. 


Phosphorus Hydride. 

Christofle and Beilstein, ‘Ann. Chim. Phys.’ (4) 288 ; ‘Compt. Rend.’ Ivi. ,899 (18(i3). 
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Silicon Ohloridb. 


Pliicker, ‘ Pogg. Ann.’ cvii. p. 531 (1859). 
Salet, ‘ Ann. Ohim. Phys.’ xxviii. p. 65 (1873). 


Salet 

Intensity and 
Character 

Osc. Freq. 

Salet 

Intensity and 
Character 

Osc. Freq. 

6220 

6 

16073 

6140 

3 

19450 

6120\ 

*> 

/ 16335 

6070 

6 

19718 

6050 / 

O 

\ 16524 

75010 

6 

19964 

6050 

6 

16802 

4950 

1 

20196 

58701 

O 

/ 17030 

€4876 

6 

20503 

5780 / 

if 

\ 17296 

4810 

6 

20784 

55670 

6 

17631 

4740 

1 

21091 

5590 \ 

3 

/ 17884 

4690 

6 

21316 

5510 i 

\ 18144 

4660 

1 

21499 

i85450 

6 

18343 

4570 

3 

21876 

5370 1 

3 

/ 18616 

4520 

1 

22118 

5270 / 

\ 18970 

4460 

3 

22414 

a5220 

6 

19151 





Silicon Bromide. 


Salet, ‘Ann. Chim. Phys.’ xxviii. p. 65 (1873). 


Salet 

Intensity and 
Character 

Osc. Freq. 

Salet 

Intensity and 
Character 

Osc. Freq, 

6200 

6 

16124 

6350 \ 


/18686 

6050 

1 

16524 

5270/ 

o 

) 18970 

5950 

6 

16802 

5220 

6 

'19152 

5790 

3 

17266 

5070 

6 

19718 

5670 

6 

17631 

5010 

6 

19964 

55601 

o 

/ 17980 

4950 

1 

2019G 

5480 / 

O 

\ 18243 

4875 

3 

20507 

5450 

6 

18343 

4770 

3 

20968 


Silicon Fluoride. 

Scguin, ‘ Compt. .Rond.’ liv. 993. 

Wesondonck, ‘Ann. Phys. Ghom.’ N.F. xxi. 427 (1884). 

Silicon Hydride. 

Wesondonck, ‘ Ann. Phys. Ohem.’ N.F. xxi. 427 (1884). 


SiiAGON Iodide. 

Salet, ‘Ann. Cliim. Phys.’ xxviii. p. 24 (1873). 


Salet 

Intensity and 
Character 

Osc. Freq. 

Salet 

Intensity and 
Clmra'ctcr 

O.sc. Freq. 

6200 

6 

16124 

53:i() 

3 

1875G 

5950 

6 

16802 

5220 

6 

19152 

5670 

6 

17631 

5070 

G 

19718 

55 1 0 

3 

18141 

4950 

0 

20196 

5450 

6 

18343 

4880 

G 

20486 


N 
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Strontium Oeloridi. 

Mitscherlicb, * Ann. Chim. Phys.’ Ixix. 169 (1863). 

Lecoq de Boisbaudran, ‘Spectres Lumineux,’ Paris (1874). 
Bunsen, * Phil. Mag,’ (4) 1. 633 ; * Pogg. Ann.’ civ. 230 (1875). 


Flame Spectrum 

Intensity 
and Character 


Lecoq do Boisbaudran 

Mitscherlich 

Osc. Freq. 

a 

b 



76729 

6718 


148.57^r 

/36598 

6609 

9b^ 

151E2« 

•[S6464 

6472 

En] 

16466® 

o6.S50 

6336 

9b, 

16743® 

e6233 

6196 

6n 

16039® 


• Appears to be due to the Oatide. 


Strontium Bromide. 

Miischerlicb, ‘Ann. Chim. Phys.’ Ixix. 169 (1863). 


Mitscherlich 

Intensity 

Osc. Freq. 

6736 

6s 


6637 

6s 


6683 

2n 

16189 

6637 

2n 

15293 


Mitscherlich 

Intensity 

Osc. Freq. 

6488 

Ea 

16409 

6402 

3a 

15615 

6336 

2s 

16778 


Strontium Fluoride. 

Mitscherlich, ‘ Ann. Chim. Phys.’ Ixix. 169 (1863). 


Mitscherlich 

Intensity 

Osc. Freq. 

Mitscherlich 

Intensity 

Osc. Freq. 


8n 

16127 

6807 

4s 

17216 


8n 

16378 

6783 

4a 

17287 


Strontium Iodide. 

Mitscherlich, ‘ Ann. Chim. Phys.’ Ixix. 169 (1863). 


Mitscherlich 

Intensity 

Osc. Freq. 

Mitscherlich 


Osc. Freq. 

6724 

5s 

14868 

6569 


15242 

6664 

Es 

16001 

6468 

3s 

15466 
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Steontiom Oxide. 


Lecoq de Bolsbaudran, ‘ Spectres Lnmineux,' Paris (1874). 


Flame Spectrum 

Intensity 

Osc. Preq. 

Flamo Spectrum 

Intensity 

Osc. Preq. 

Lecoq de 
Boisbaudran 

Lecoq de 
Boisbaudran 

f68G2 

8bs' 

14569 

6191 

In 

16148 

76746 

9b, 0* 

14819 

f6069 

lOn 

16600 

«6627 

8b/ 

16085 

“ 1 6031 

9n 

16676 

S6498 

9b/ 

16386 

6970 

In 

16745 

»j6464 

6b. 

15466 

6940 

In 

16830 

6276 

In 

16929 

f6911 

Sii 

16913 

06233 

6n 

16039 

* \6890 

3n 

16973 


0 ^ probably due to tbo Oblorido. 


Tin Oxide. 


Salet, ‘Ann. Chim. .Phys.’ xxviii. 69 (1873). 


Salet 

Intensity and 
Character 

Osc. Freq. 

Salet 

Inten.sity and 
Character 

Oac. Freq. 

6800 

Sbg/ 

172.36 

6160 

6b/ 1 

19374 

6660 

6b 

17663 

6100 

6b/ .. bg/ 

19602 

6630 

6b 

17767 

4970 

6b, /J 

20116 

6660 

6b 

17980 

4600 

lb,/ 

21732 

5370 

6b/ 

18616 

4390* 

3b,/ 

22772 

6320 

6b 

18791 

4240* 

3b/ 

23578 




4080 

lb/ 

24503 


* Triple. 


Watee. 

Lecoq do Boisbandran, * Compt. B,end.’ Ixxiv. 1050 (1872), 

Iltip^gins, ‘ Jb-oc. Roy. Soc,’ xxx. 570; ‘Compt. Rend.’ xc. 1455 (1880). 

Liveing and Dewar, ‘ Proc. Roy. Soc.’ xxx. 580 ; xxxiii, 274 (1882) ; ‘ Phil. Trans.’ cIxxLx. 
2 (1888). 

Janssen, ‘Compt. Rond.’ Ixiii. 289. 

Deslandro.s, ‘Gonipb. Rend.’ c. 864 ; ‘Ann. Chim. Phys.’ (6) xiv. 257 (1888). 


Huggins 

a 

Liveing and Dewar 
h 

Intensity and 
Character 

Oacillation Frequency 

3276 

3266-3 

1 

30606& 

3266 

3263-6 

1 

30632ft 

3263 

326G-3 

1 

30700fc 

3256 

3264-7 

1 

30716ft 


3263-0 

1 

30731& 

3262-6 

3243-6 

2 

30820ft 

3242-6 

3240-6 

1 

30840ft 


3237-7 

1 

30877* 


3234-6 

1 

30906ft 

3232 

,3233-1 

1 

30921* 


1 3230-4 

1 

30946* 


N 2 
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Huggins 


Liveiag and Dewar 


Intensity and 
Character 


Oscillation Frequency 


3228 


3223 


3217-6 

3211 

3207-6 

8201 

3198 

3192-6 

3189 

3184 


3180 

3176 


3171 

8167 

3163 


8169-6 


8156 

3152-6 


3149-6 


3145 

3142-6 


3139 


3136 

3133 


3130 

3127 


3229-6 
3226-0 
3224-6 
3222-8 
3220-9 
3220-1 
3217 6 
3213-1 
3210-1 
3205-8 
3203-5 
3201-9 
3200-4 
3198-7 
3194-6 
3191-9 
3191-3 
3187-6 
3186-6 
3182-6 
3181-0 
3179-6 
3177-2 
3174-6 
3174-0 
3172-8 
3169-1 
3166-0 
3163-9 
3162-8 

3161- 6 
3160-3 
3168-0 
3157-3 
3156-4 
3154-0 

3162- 7 
3151-7 
3150-6 
3149-6 
3148-0 
3146-9 
3146-1 
3143-5 
3142-5 
3141-5 
3140-3 
3139-4 
3138-7 
3137-4 
3136-3 
3133-7 
3132-6 
3130-8 
3129-9 

r3127-8 
L 3127-3 


30965?> 
30989& 
31002& 
31018& 
31038& 
3 1045 & 
310705 
311135 
311425 
311845 
312065 
312225 
312365 
312535 
312945 
313205 
313265 
313615 
313815 
314115 
314275 
314405 
314645 
314905 
314965 
315085 
315465 
315765 
315975 
316085 
316215 
316335 
316565 
316635 
316725 
316965 
317095 
317195 
317305 
317415 
317565 
317675 
317855 
318025 
318125 
318215 
318345 
318435 
318505 
318635 
318755 
319015 
319125 
319305 
319405 
319615 
319695 
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W ATEB — oontimied. 


Huggins 

Liveing and Dewar 

Intensity and 
Character 

Oscillation Frequency 

a 

b 



3126-0 

1 

319805 


3124-6 

3 

319955 


3123-6 

4 

320065 

3122-6 

3122-2 

6 

320185 


3121-3 

1 

320285 


3119-2 

3 

320495 

3117 

3117-4 

6 

320675 


3116-6 

3 

320765 


3114-3 

4 

321005 


3112-8 

4 

321155 

3111 

3111-6 

6 

321285 


3109-7 

4 

321475 


3108-8 

4 

321665 


3107-0 

4 

321765 


3106-0 

2 

321865 

3106 

3105-3 

6n 

321935 

3102 

f 3102-7 
\3101-6 

4 

6 

322205 

322315 


3100-6 

2 

322415 

3099 

3099-0 

6 

322685 


3098-3 

4 

322665 


3096-3 

4 

822865 


3096-8 

4 

322915 


3094-8 

4 

323025 

3094 

3094-2 

4 

323085 


3092-0 

6n 

323315 


3090-6 

6 

323465 

3090 

3089-8 

4 

323545 


3089-3 

6 

323605 


3086-7 

4 

323885 

3086 

3086-8 

2 

323075 


3084.6 

4 

324105 


3082-6 

4 

324315 

3083 

3081-0 

6 

324485 

3080 

3079-3 

6 

324665 

3077-6 

/ 3077-9 

4 

324805 

\ 3076-6 

2 

324945 

3074 1 

3073/ 

3074-4 

2 

325175 

3073-8 

2 

325235 

3072-6 

1 

325365 


3071-5 

6 

325485 


3070-0 

4 

325645 

30G8 

3068-2 

In 

325835 

3067-2 


325935 


3065-5 

3 

326125 


3064-6 

4 

326215 


3063-9 

3 

326295 

30G3 

3063-3 

Second Sorioa 

Bb"^ 

326365 


3057-4 

4 

326975 


3052-7 

4 

327485 


:304H-3 

4 

327925 


3043-9 

3 

1 328435 


30:U)-9 

3 

328865 


3033-1 

2 

329605 
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W ATEB — continued. 


Liyeing 

Intensity 

Oac. Preq. 

and Dewar 

and Character 

8030^3 

2 

32990 

. 3027-6 

1 

33020 

3025-2 

1 

33046 

3023-4 

1 

33066 

3022-6 

1 

33075 

8022-0 


33081 

3021-4* 

1 

33088 

8020-9 

1 

33093 

3016*6 

1 

33140 

3012-9 

1 

33181 

3008-6* 

1 

, 33229 

3006-3* 

1 

33266 

3001-9 

3 

33302 

2998-7 

1 

33338 

2997-8 

3 

33348 

2996-6 

3 

33361 

2994-8 

1 

33381 

2992-9 

1 

33402 

2991-7 

2 

33416 

2990-6 

1 

33429 

2988-6 

2 

33461 

2987-2 

1 

33466 

2985-7 

1 

83483 

2983-8 

la 

33604 

2982-9 

1 

33514 

2982-2 

1 

33522 

2980-2 

4n 

33546 

2979-4 

4n 

33564 

2977-8 

4n 

33672 

2975-1 

4n 

33602 

2973-9 

1 

33616 

2972-2 

1 

33635 

2971-1 

1 

33647 

2970-7 

2 

33662 

2970-0 

2 

33660 

2968-6 

1 

33677 

2968-0 

1 

33682 

2967-1 

1 

33693 

2966-5 

1 

33700 

2966-5 

3 

33711 

2962-9 

2 

33740 

2962-1 

1 

33750 

2960-0 

4 

33773 

2968-9 

1 

33786 

2957-1 

2 

33807 

2956-3 

1 

33816 

2966-6 

1 

33825 

2954-5 

In 

33836 

2963-2 

1 

33861 

2962-6 

1 

33859 

2961-7 

1 

33868 

2951-2 

1 

33874 

2950-7 

1 

33880 

2950-1 

4 

33888 

2948-5 

2 

33905 

2947-5 

3n 

33917 

‘^946-6 

1 

33928 


Liveing 
and De-vrai* 

Intfinsity 
and Character 

, Osc. Freq. 

2946-2 

4 

33943 

2944-2 

In 

33955 

2940-6 

4n 

33991 

2940-3 

3 

34000 

2938-6 

1 

34021 

2937-8 

4 

34029 

2937-2 

3 

34036 

2936-6 

4 

34044 

2935-2 

4 

34059 

2933-6 

4 

34079 

2931-0 

1 

34108 

2929-9 

4 

34120 

2927-6 

2n 

34147 

2927-1 

4 

34153 

2926-3 

3 

34162 

2924-8 

1 

34180 

2924-4 

3 

34185 

2923-8 

2 

34191 

2921-6 

3 

34219 

2919-8 

4n 

34238 

2918-6 

2 

34254 

2918-2 

8 

34257 

2916-3 

4 

34279 i 

2915-7 

4 

34286 

2913-5 

4n 

34313 

2912-9 

4 

34319 

2911-4 

4 

34337 

2909-4 

2 

31360 

2908-3 

4 

34374 

2907-3 

4 

34386 

2906-6 

2 

3-4394 

2906-0 

1 

34401 

2903-7 

6 

34428 

2902-6 

8 

3-1442 

2900-9 

2 

34461 

2900-2 

4 

34470 

2899-6 

2 

3447-1 

2898-8 

2 

34486 

2898-1 

3 

■ 3-1495 

2897-6 

4n 

34501 

2897-1 7 

1 

34507 

2896-1 

3 

34518 

2894-2 

1 

34541 

2893-5 

4n 

34549 

2892-9 

2 

34557 

2890-8 

10 

34582 

2890-2 

■ 4 

34589 

2889-8 

4 

34594 

2889-2 

1 

34601 

2888-6 

1 

34609 

2887-5 

3 

34621 

2886-3 

1 

3-1636 

2886-1 

1 

34638 

2885-3 

4 

34648 

2884-2 

4 

34661 

2882-6 

4 

31681 

2881-8 

4 

34690 


J83 



Xiiveing 
and Dewar 


2881-1 

2880-3 

2878-3 

2875-8 

2875-0 

2871-9 

2871-5 

2869-5 

2868 - 3 
2866-0 
2865-6 

2863 - 3 

2861 - 7 
2860-3 

2869 - 4 
2867-6 
2856-4 

2864 - 9 
2853-9 

2862 - 2 
2860-2 
2849-6 
2848-8 
2847-4 
2846-3 
2846-4 ? 
2844-4 
2843-1 ? 
2842-7 
2842-2 
2841-0 
2840-1 
2838-8 
2836-7 
2836-8 
2836-0 
2834-0 
2833-3 
2831 - 4 * 
2829-8 
2829-2 
2828-7 
2828-3 
2826-3 
2825-2 
2824-8 
2824-0 
2822-3 
2821-8 
2821-2 
2820-7 
2820-1 
2819-3 
2818-7 
2818-2 
2817-1 
2816-1 


Intensity 
and Character 


Oac. Freq. 


34698 

34708 

34733 

34762 

34772 

34809 

34814 

34838 

34853 

34881 

34887 

34914 

34933 

34962 

34963 
34983 
36010 
36016 
36029 
36060 
86074 
36083 
36091 
36110 
36122 
36133 
36146 
36162 
36167 
35173 
35188 
35199 
36214 
35241 
36262 
36262 
36276 
36283 
35307 
36327 
36334 
36341 
36346 
36371 
36384 
36389 
36400 
35421 
36427 
36436 
35111 
36418 
36158 
364()6 
36472 
364 H 6 
36499 


Liveing 
and Dewar 


2816-6 

2814-9 

2813-6 

2812-4 

2812-1 

2811-7 

2811-3 

2811-2 

Third iSeries 

2806-8 

2805-4 

2804-2 

2802-9 

2799-8 

2797-6 

2796-9 

2796-7 

2793-8 

2791-7 

2790-5 

2789-8 

2789-1 

2788-3 

2787-7 

2786-5 

2 ? 84-8 

2783-2 

2780-7 

2779-2 

2778-6 

2777-4 

2776-1 

2774-9 

2773-8 

2772-3 

2770-9 

2770-0 

2769-1 

2768-2 

2767-3 

2766 - 3 
2764-1 

2762 - 6 
2761-4 
2759-8 
2758-9 

2767 - 0 
2764-7 

2763 - 1 
2750-9 
2748-3 
2715-9 
2742-7 
2710-2 
2737-8 
2736-6 


Intensity 
and Character 


Osc. Freq. 


35514 

35532 

35645 

35649 

35664 

35569 

36561 


36616 

35634 

36649 

36666 

36706 

36733 

35742 

35768 

36782 

36809 

85824 

35833 

36842 

36853 

36860 

36876 

36898 

36918 

35961 

36970 

36978 

36993 

36010 

36026 

86040 

36069 

36078 

36089 

36101 

36113 

36125 

36138 

36166 

36186 

36202 

36223 

36234 

30269 

36290 

36311 

36340 

86374 

36406 

364-48 

36482 

36614 

36645 






Wateb — continued. 


Liveing 

Intensity 

and pewar 

and Character 

2734-3 

1 

2733-0 

2 

2732-1 

3 

2730-6 

2 

2729-9 

1 

2728-2 

2 

2726-1 

3 

2724-8 

2 

2723-5 

3 

2721-6 

2 

2719-8 

3 

2718-2 

1 

2717-2 

3 

2715-8 

2 

2714-5 

3 

2713-6 

1 

2711-6 

3 

2710-6 

1 

2709-6 

3 

2707-2 

1 

2706-2 

2 

2705-2 

2 

2704-3 

1 

2701-6 

4 

2699-7 

1 

2698-8 

3 

2697-8 

In 

2696-1 

1 

2695-4 

2 

2693-8 

2 

2693-2 

1 

2692-5 

1 

2691-7 

2 

2690-6 

2 

2688-9 

3 

2687-7 

2 

2687-2 

1 

2686-4 

1 

2685-5 

2 

2684-8 

1 

2683-2 

lb 

2681-8 

1 

2(i80-9 

2 

2679-0 

1 

2678-2 

1 

2677-3 

3 

2675-8 

1 

2673-2 

3 

2671-1 

4 

2668-1 

2 

2666-0 

2 

2663-9 

3 

2660-9 

1 

2659-7 

2 

2657-4 

4 

2654-3 

1 

2653-8 

2 


Osc. Freq. 

Liveing 
and Dewar 

36660 

2662-6 

36578 

2661-3 

36690 

2660-7 

36611 

2648-2 

36620 

2646-7 

36643 

2644-1 

36672 

2643-2 

36689 

2642-2 

36707 

2640-5 

36732 

2638-6 

36757 

2636-9 

36765 

2636-7 

36792 

2634-8 

36816 

2633-3 

36828 

2632-4 

36841 

2631-3 

36867 

2628-3 

36881 

2627-7 

36896 

2627-2 

36928 

2626-9 

36941 

2624-3 

36955 

2623-3 

36967 

2622-8 

37004 

2622-2 

37030 

2621-4 

37042 

2620-6 

37066 

2618-9 

37080 

2618-1 

37089 

2617-7 

37111 

2617-0 

37120 

2616-6 

37133 

2615-7 

37140 

2614-9 

37157 

2613-5 

37179 

2612-6 

37195 

2611-0 

37202 

2609-7 

37214 

2608-9 

37226 

2608-4 

37235 

37258 

Fourth Series 

37274 

2605-2 

37290 

2603-2 

37816 

2600-9 

37327 

2698-6 

37340 

2596-4 

37361 

2594-6 

37397 

2592-8 

87427 

2591-3 

37469 

2589-1 

37498 

2587-1 

37528 

2584-4 

37570 

2582-8 

37587 

2582-1 

37619 

2580-9 

37(>63 i 

2578-3 

37675 1 

2576-7 


Intensity 
and Characte] 

Osc. Freq. 

1 

37688 

4 

37706 

1 

37714 

4 

37750 

4 

37786 

1 

37809 

2 

87821 

1 

37836 

4 

37860 

3 

37889 

1 

37912 

3 

37929 

2 

37942 

1 

37964 

1 

37977 

Bn 

37993 

1 

38036 

1 

38044 

1 

38062 

2 

38071 

4n 

38094 

1 

38108 

1 

38118 

1 

38124 

2 

38136 

1 

38148 

3 

38172 

1 

38184 

1 

38190 

1 

38200 

1 

38207 

1 

38219 

3 

38222 

2n 

38251 

1 

38266 

2 

38287 

1 

38307 

1 

38319 

3 

38326 

1 

38373 

1 

38402 

1 

38436 

1 

38470 

1 

38503 

1 

38530 

1 

38556 

1 

38579 

O Q / * -1 C} 

1 

O 0 1) 1 Jj 

38641 

2 

38682 

1 

38703 

1 

3871 6 

1 

38734 

1 

88773 

1 

38797 


W ATER — continued. 


Liveing 
and Dewar i 

Intensity 
and Character 

2574-6 

1 

2673*4 

1 

2670-4 

1 

2569-1 

2 

2567-0 

2 

2665-6 

1 

2562-6 

2 

2559-6 

4 

2656-4 

3 

2553-4 

4 

2650-3 

3n 

2647-7 

3 

2646-6 

1 

2542-7 

1 

2640-2 

1 

2638-9 

1 

2537-7 

2 

2636-6 

4 

2634-1 

2 

2631-4 

1 

2530-2 

3 

2629-2 

1 

2624-2 

2 

2621-7 

2 

2619-8 

2 

2617-6 

2 

2515-1 

1 

2513-1 

1 

2511-2 

1 

2510-6 

1 

2509-8 

1 

2609-1 

1 

250H-1 

1 

2606-8 

1 

2505-6 

1 

2605 -2 

1 

2501 -4 

1 

2504-0 

1 

2503-7 

1 

2503- 1 

2 

2501-4 

2 

2199-8 

1 

2-1 98-0 

2 

2196-3 

2n 

2195 6 

1 


1 

2192-3 

2491-1 

1 

3 

2489-3 

2 

2487-2 

2 

2185-8 

1 

2484-9 

1 

2483-7 

1 

2482-6 

2 

2480-7 

1 

2179-3 

1 

2477 6 

1 


Osc. Freq. 

Liveing 
and Dewar 

38830 

2474-6 

38847 

2471-9 

38892 

2469-6 

38912 

2467-1 

38944 

2466-9 

38966 

2464-5 

39011 

2462-8 

39056 

2461-7 

39105 

2460-0 

39161 

2459-2 

39199 

2467-7 

39239 

2466-0 

39271 

2454-7 

39316 

2463-3 

39366 

2452-2 

39375 

2460-9 

39393 

2449-3 

39413 


39449 

Fifth Serie 

39490 


39510 

2448-4 

39526 

2446-5 

39604 

2445-4 

39643 

2443-2 

39673 

2441*6 

39708 

2440-3 

39747 

2438-7 

39779 

2437-2 

39809 

2436-9 

39820 

2433-9 

39831 

2433-3 

39812 

2431-8 

39858 

2431-2 

39879 

2429*7 

39898 1 

2428-1 

39i)04 

2427-0 

39917 

2426-7 

39923 

2422-4 

39928 

2421-6 

39938 

2419-8 

399()5 

2418-0 

39990 

2416-2 

10019 

2414-8 

400-16 

2414-3 

40067 

2412-6 

40087 

24 12-0 

401 11 

2410-1 

40130 

2409-0 

401 69 

2407-6 

401 93 

2406-6 

40212 

2406-3 

40230 

2404-1 

40249 

2403-2 

40267 

2102-4 

40298 

2399-3 

40321 

239H-(5 

40350 

2398-0 

1 


£ 

Intensity 
ind Character 

Osc. Freq. 


1 

40399 


3 

40442 


2 

40481 


1 

40620 


1 

40640 


1 

40563 


3n 

40591 


1 

40609 


1 

40637 


1 

40660 


2 

40676 


3 

40703 


3 

40725 


1 

40748 


1 

40766 


2 

40788 


3 

40816 


1 

40830 


1 

40862 


1 

40880 


1 

40917 


1 

40947 


2 

40966 


2 

40992 


1 

41017 


1 

41039 


In 

41073 

s 

1 

41083 


In 

41108 


In 

41118 


2 

41 144 


2 

41171 


1 

41190 


3 

41212 


1 

41267 


1 

41281 


1 

41309 


1 

41343 


2 

41 374 


1 

41398 


1 

41406 


lir 

41436 


1 

41446 


1 

41478 


1 

41497 


1 

41623 


1 

41 640 


1 

41661 


1 

41 682 


I 

41697 


2 

41611 


2 

41606 


1 

41677 


1 

41087 


Watee — continued. 


Liveing 

Intensity 


and Dewar 

and Character 

Osc. Freq. 

2396-3 

1 

41717 

2394*8 

1 

41743 

2393-6 

1 

41766 

2391-6 

1 

41799 

2390-7 

1 

41815 

2387-0 

2 

41880 

2386-7 

3 : 

41902 

2384-3 

1 

41927 

2383-0 

1 

41950 

2381-9 

1 

41969 

2379-6 

1 

42010 

2378-6 

1 

42027 

2376-6 

1 

42063 

2376-6 

1 

42082 

2374-9 

1 

42093 

2373-6 

1 

42116 

2372-8 

1 

42130 

2371-2 

1 

42169 

2368-6 

1 

42206 

2366-1 

1 

42249 

2365-1 

1 

42267 


Liveing 

Intensity 

Osc. Freq. 

and De-war 

and Character 

2360-6 

1 

423.50 

2367-7 

1 

42402 

2356-6 

1 

42421 

2355-6 

2 

42441 

2354-1 

1 

42466 

2361-6 

1 

42510 

2347-6 

1 

42586 

2345-6 

1 

42620 

2342-1 

1 

42684 

2337-6 

2 

42768 

2332-2 

In 

42865 

2331-1 

In 

42885 

2323-8 

2 

43020 

2316-2 

1 

43159 

2310-1 

1 

43276 

2307-6 

1 

43322 

2300-8 

1 

43450 

2297-0 

1 

43522 

2283-6 ? 

1 

43779 

2272-2? 

1 

43996 

2268-0 

1 

44078 


* Double: — the mean of pair. 


N.B.— Intensity 1 in second series is not more than 5 in first series. 
„ 1 „ third „ „ 6 in second „ 

„ 1 „ fourth and fifth „ „ 6 or 6 in third „ 


Air (Absorption). 

(Telluric Fraunhofer Lines.) 
o 

Angstrom, ‘ Eecherches sur le Spectre Solaire,’ Upsal, 1868. 
Piazzi-Smyth, * Madeira Spectroscopic,’ 1882. 

Fievez, ‘ Spectre Solaire,’ Bruxelles, 1883. 

Egoroif, < Compt. Rend,’ xcvii. 655 ; ci. 1143 (1886). 

Hautefeuille and Ohappuis, * Compt. Rend.’ xciii. 80. 

Langley, ‘ Comp. Rend.’ xcvii. 656. 

Cornu, ‘Ann. Chim. Phys.’ (6) vii. 1, 1886; ‘Compt. Rend.’ xcv. 801. 
Abney , Proc, Roy. Soc.’ No. 348, 1885 ; ‘ Compt. .Rend.’ xcvii. 1206. 


O 







Angstrom 

a 

Fievez 

h 

Piazzi-Smyth 

c 

Cornu 

d 

Intensity 

Osc. Freq. 




7690-6 \ 
7689-1/ 


12999^i! 

13{)02(i 



7682-3 \ 

7683-8 1 

1 

13()llfi: 
1301 Hd 



7680-7 / 

7682-6/ 

1 

1 


7699-9 

7680-0 

7680-1 

1 

13017d 


7677-3 \ 

7677-6 \ 

2 

18021d 



7676-3 / 

7676-4/ 

2 

13()23f/ 


7689-4 

7670-0 ) 
7668-6 / 

7671-5 1 
7670-2/ 

4 

4 

130,32/i: 
1303ia ! 












Aih (Absobption) — continued. 


^ngsfcro 


rcso-o 


A 7(50 1-0 


7315-1 


7307-4 


7300-4 


Fievez 

b 


7683-9 
7679-1 \ 
7678-3 / 
7668-3 \ 
7667-4 / 
7662-9 1 
76(52-0 / 
7657-9 
7667-0 /■ 
7662-9 \ 
7661-9 / 
7648-2 
7647-2 / 
7643-8 \ 
7643-1 f 
7639-3 \ 
7638-4 / 
7631-8 \ 
7631 -2 / 
7(528-2 


7623-2 \ 
7622-1 f 
7620-3 \ 
7619-3 / 
7617-5 \ 
7616-3 / 


7613-4 
7612-1 
76 1 1 -0 
7609-3 , 
7607-2 

7601- 5 

7602- 0 1 
7601 0 [ 

17600-1 J 

7314-5 
73 1 2-6 
7311-2 
7310-2 
7308-4 
7307-8 
7301-5 
7301-0 
7300-3 
72D8-2 
7297-6 


Piazzi- Smyth 

Cornu 

c 

d 


7665-6 \ 
7664-2 / 
7660-0 \ 
7658-9 / 
7654-2 1 
7653-4 / 
7649-8 \ 
7648-8 / 
7645-0 \ 
7643-9 / 
7641-0 \ 
7639-8 J 
7636-6 \ 
7636-1 J 
7632-9 \ 
7631-8 / 
76-29 0 1 
7627-8 J 
7625-2 \ 
7624-1 / 
7621-6 
7617-9 \ 
7616-6 / 


7614-5 \ 
7613-2 / 
7611-9 1 
7610-9 / 


7605-4 

7600 0 
7698-6 

7696-0 


7666-6 \ 
7664-6/ 
7660-0 \ 
7658-9 J 
7664-7 \ 
7663-6/ 
7649-7 1 
7648-4/ 
7644-7\ 
7643-6/ 
7640-2\ 
7639-0/ 
7636-8 \ 
7634-7/ 
7631-(>\ 
7630-4 f 
7627-6'\ 
7626-2/ 
7623-6 \ 
7622-4/ 
7620-2 
7616-41 
7614-2/ 
7612-61 
7611-2/ 
7609-7 
7608-6 
7607-1 
7606-0 
7604-8 
7603-6 
7602-8 
7601-6 
7(500-9 
7699-7 
7699-4 
7698-1* 
769(5-7 
7696-6 
7696-0 
7694-4 
7693-7 
7693-0 


I 7(MV3 Abiu-y. 


Doulile. 


1 769S 7 Aliupy. 


Intensity Osc. Freq. 


6 13042^? 

6 13043cZ 

7 13061dJ 

7 i^mzd 

8 13060^2 

8 13062i? 

9 130694 ^ 

9 13071d5 

10 18077c? 

10 13079i? 

12 13086<i 

12 13()87c? 

12 13092flJ 

12 13094d 

10 13100c? 

10 13102c? 

9 13107c? 

9 13109c:? 

9 13113c? 

9 13116c? 

10 18119c? 

6 13127c? 

8 13130c? 

8 13132c? 

8 13136c? 

8 13137c? 

8 13139c? 

9 ■ 13142c? 

9 13141c? 

9 1314(5c? 

9 13148c? 

9 13149c? 

8 13161c? 

8 13163c? 

G\ 13166c? 

0 13166c? 

y bl)„.s 13167c? 

(5 J lillOOc? 

7 a 31 62c? 

0 1 3 1. 1) 3c? 
131(54c? 

8b„., 13166c? 

131G6C? 

1 13068?c 

1 1 3(571 

8 13(571?» 

1 13(5765 

1 13(5795 

6 1 3(5805 

1 13(58(55 

1 1:5(5935 

8 13(5915 

1 13(5985 

a 131)995 

A, due U) Oxygen, Egorofl. 





188 


Air (Absorption) — contmued. 


Xngstrc>m 

Fievez 

Piazzi-Smyth 

Cornu 

Intensity 

Osc. Freq. 

a 

b 

c 

d 




7290*3 



1 

137136 

7289*7 

7289*8 



6 

137146 

7288*3 

7288*2 



8 

137176 

7286*7 

7285*3 



8 

137226 


7282*7 



1 

137276 


7278*2 



10 

137366 : 


7277*1 



10 

137386 


7275*8 



1 

137406 

7274*4 

7274*3 



1 

137436 i 


7272*9 



1 

137466 

7271*3 

7270*6 



4 

137606 


7269*8 



4 

137626 


7267*9 n 



8 

137666 


7266*0 ^ 



8 

137696 ' 


7265*1 J 



8 

137606 


7263*5 



1 

137646 

7262*1 

7262*3 



1 

137666 


7260*7 



6 

137696 


7259*8 



7 

137716 


7258*9 



1 

137726 


7266*9 

/ 7258*0 
(7254*8 



10 

137746 




10 

137806 


7251*7 



1 

137866 

7249*5 

7249*3 



8 

137906 


7247*1 



10 

137956 


7245*4 



10 

137986 


7244*9 



1 

137996 

7241*9 

7241*3 



1 

138066 


7237*6 

77239*2 



8 

138106 


17234*8 



8 

138186 

7231*8 

7232*5 



1 

138226 

7229*2 

7229*8 



1 

138286 


7227*6 



8 

138326 




7208*8 



13868c 



7207*4 

7207*7 


4 

138716 



7206*8 




138726 



7206*0 

7206*2 


10 

138736 


7204*8 

7204*8 

7204*6 


6 

138766 


7202*4 

7204*0 

7203*4 


10 

138776 



7200*4 

7201*8 


6 

138846 




7200*9 



13883c 




7199*2 


1 

138866* 

j 

7198*2 

7198*8 

7198*7 


10 

138876 

a{ 


7197*8 

7197*8 


10 

138896 


7196*1 

7195*9 


10 

138926 


7196*0 

7193*6 

7196*3 


6 

138976 




7194*6 


6 

138956* 




7192-3 


6 

139006 



7192*8 

7192*2 


10 

138996 


7191*3 

7191*7 




139016 



7190*8 

7190*7 


10 

139036 


7189*6 

7189*8 

7189*9 


2 

139056 



7188*8 

7188*8 


10 

139066 



7187*8 

7186*3 


10 

139086 


a, due to water. 








189 


Aib (Absokption) — continued. 


l.ngstri5mL 

a 

Fievez : 

b 

Piazzi-Smyth 

c 

Cornu 

d 

Intensity 

■ 

1 “ 

1 

7184-8 

7185-0 

7184*7 


10 

13914Z) 

1 


7184-3 

7183-8 


10 

13916& 


7182-3 

7183-5 

7182-4 


10 

13917& 

'■* 


7182-9 




13918& 



7182-0 




13920& 



7181-6 



6 

13920& 



7181-2 




139215 ■ 



7180-0 




139245 


7179-2 


7179-5 


10 

13926a;<? 



7178-6 

7178-2 



139265 



7178-0 

7177-2 



139275 



7176-8 

7176-0 


1 

139305 


7176-7 

7175-8 

7175-1 


8 

139325 

J 

7171-3 


7173-9 


6 

1 3936o 

\ 



7172-0 



1893 9(7 




7171-6 


2 

13940O 


7168-6 

7167-0 

7171-2 


3 

139410 




7170-6 


4 

13942c 




7169-6 



139440 




7168-8 


1 

139460 




7168-2 


2 

13946c 




7167-8 


1 

13947c 




7167-0 


1 

139490 



7165-0 

7165-6 


2 

13961c 




7164-9 



139530 




7164-0 



139660 


7163-0 

7163-0 

7163-4 


2 

189660 




7162-3 


4 

1896 8o 


\ 7160-2 

7161-0 

7160-0 


6. 

139620 




6900-2 

4 

14363^^ 




6968-4 

6 

14367^^ 




6955-4 

10 

imsd 




• 

^6952-7 

6 

14379^^ 




* 

^6949-7 

6 

14386<^ 





6948-0 

4 

14388r^ 




6946-4 

8 

1439 2^^ 




6945-5 

1 

14394^^ 




6942-7 

4 

14399^2 




6941-1 

4: 

1440305 




6940-2 

6 

14405^2 




6940-0 ^ 

1 

14406^2 




6939-3 / 

1 

14406^Z 




6939-1 

4 

umd 




6938-6 

2 

14408<^ 




6937-2 

3 

144110! 




6936-6 

4 

14412^i5 




t6934-8 

7 

14416^^ 




6934-2 \ 

4 

14417^ 




6933-4/ 

4 

14419^^ 




t6932-8 

10 

14420d! 




■|■(>932-^> 

9 

14421<^ 




6931-2 

3 

1.4423£i' 




6930-8 

4 

14424^2 

1 



6930-3 

1 5 

lU%t>d 


t duo to wator-vapour, Coniu. 


«, dtic! to wiitei-. 
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Am (Absoeption)— 


Angstrom 




6922-4 


6917-1 


B 


6912-1 

6907-8 

6903-2 

r6899-0 
1.6898-5 
/ 6895-4 
16894-8 
/ 6891-8 
\ 6891-0 
6888-0 
6887-2 
6885-1 
6884-3 
6882-2 
6878-2 


6871-0 

6869-9 

6867-1 




Fievez 

h 


6922-2 
6921-2 
6917-4 \ 
6916-5 / 

*6913-5 1 
6912-8 I 
6912-0 J 
6908-6 
6907-5 
6904-5 
6903-4 
6901-2 
6899-9 
6897-0 
6896-0 
6893-6 
6892-6 
6890-2 
6889-2 
6886-9 
6886-9 
6883-9 
6880-2 
6877-9 
6877-0 
6875-9 
6875-0 
6873-9 
6873-0 
6872-2 
6871-5 
6871-1 
6870-6 
6869-8 
6869-2 
6868-8 
6868-1 
6867-5 


j 

} 

} 

} 

} 

} 

} 

} 


Piazzi-Smyth 


6922-7 
6922 
6917-8 
6917 


*6913-0 
6912 
6912 
6908-2 
6907-0 
6903-6 
6902-5 
6899-4 
6898-4 
6895-6 
6894-5 
6891-8 
6890-8 
6888 - 


•1} 

a 


B, due to Oxygw, Bgoroff- 


} 
} 
} 
} 
} 

3-2-1 
6887-1 / 
6885-2 \ 
6884-3 / 
6882-0 

6877-9 
6877-2 
6876-0 
6875-3 
6874-3 
6873-4 
6873-5 
6871-5 
6870-8 
6870-0 
6869-7 

6868-9 
( 6868-0 
6867-5 


6867-1 

6866-7 
6866-3 

SoIat, Cornu. f 


Comu 

d 


6929-6 
t6928-9 
6928-5' 
t6928-3 
-f6928-l 
6927-7 
t6936-7' 
t6923-4 
6923-2 \ 
6923-3/ 
6918-0 \ 
6917-1/ 
6916-6 
6914-4 

6913-1/ 

6912-2/ 

6908-4 X 
6907-5 I 
6904-0/ 
6903-0/ 
6899-8/ 
6898-9/ 
6895-9 / 
6895-0/ 
6892-3 / 
6891-3/ 
6888-9/ 
6887-9/ 
6885-7 1 
6884-7 r 
6882-81 
16888-0 
6878-9 
6878-0 
6876-6 
6874-5 
6873-6 
6872-7 
6871-8 
6871-2 
6870-2 
6869-8 
6869-0 
6868-8 
6868-5 
6868-0 
6867-8 
6867-5 
6867-1 
6867-0 
6866-8 
6866-6 
6866-6 
6866-2 


Intensity 


1 

8 

4 

9 

6 

6 

8 

8 

4 

4 

5 

6 
2 
2 

6 

6 

6 

6 

6 

7 

7 

8 
8 
9 

10 

10 

10 

9 

9 

8 

8 

9 

3 

6 

6 

7 
6 
6 
6 
9 
9 
6 
6 

6 

6 

6 

6 

12 

8 
4 
9 
4 
9 


duo to water-vupour, Cornu. 


Osc. Freq. 


14437c? 
14428c? 
14429ci 
14429c? 
14430c? 
14431c? 
14436c? 
14440c? 
14440c? 
14442c? 
14451c? 
14453c? 
14454c? 
14458c? 

14461c? 

14463c? 

14471c? 

14473c? 

I44S0C? 

14482c? 

14489c? 

14491c? 

14497c? 

14499r? 

] 4505c? 
14607c? 
14512c? 
14514c? 
14519c? 
14521c? 
14525c? 
145 

14533c? 

14535c? 

1 4538c? 
14542c? 
14544 c? 
14546c? 
14548c? 
14550c? 
14551c? 
14552c? 

1 4654c? 
14554c? 
14655c? 
1465(;c? 
14656c? 
14557c? 
14558c? 
14558c? 
14559c? 
14r)59c? 
14559c? 
14560c? 


‘ Baie iaoKro-' 



Aie (Absoeption)— 


Angstrom 

a 


6597-0 
6594-8 
6592-2 
6585-9 N 

6582-9 - 

6580-6 ; 

6573-6 V 

6571-0 ^ 

6667-4 


C (6663-1 

6559-8 
6658-4 
6557-6 . 

6666-2 


Fiovez 

b 


6596-8 

6593-6 

6592-1 

6586-0 

6585-3 

6583-0 

6581*7 

6680-0 

6578-8 

6676*1 

6675-0 

6674*1 

6573*1 

6570*7\ 

6669-9/ 

6669-0 

6568-6 

6667-4 

6566-0 

6664-6 

66()3-3 

6662-5 

6661-6 

6660-0 

6659-5 

6558-0 

6656-8 

6655-7 


6551-8 

6650-7 

6644- 8 

6645- 4 B’e 
6643-2 
6541-6 
6634-6 
6633-2 
6531-7 
6530-0 


6623-1 

6618 6 


6654-0 
6553-0 
6652-6 
6552-4 
6552-0 
6651-0 
6547-9 
6546 -0 
654 5-7 
(5642-4 
(564. 1 -0 
6636-5 


6630-0 

663{)-4 

6629-6 

6628-6 

6626-3 

6625- 8 

6626- 1 
6623-6 
6621-7 
6621-0 
6618-6 


Piazzi-Smyth 


6585-3 

6684-4 


Cornu 

d 


6582-6 

6682*1 

6680-4 

6579-6 


6573-8 

6573-1 

6571-6 

G571-1 

6568-6 

6667-7 


6563-5 
66G2-8 
6661 -7) 
6660-0 
6659-7 
6558-4 
6657-8 
6656-8 
6655-8 
6654-7 
6554-2 


6652-4 

6551-5 

6650-8 


Intensity 

Osc. Freq. 


16154& 

15162J 

16I65& 

6 

15179& 

1 

15181& 

1 

1618G& 

16189Z> 

16193Z> 

2 

151965 

152025 

162065 

8 

162075 

162095 

16213<J 

A 

152165 


162175 

2 

162195 

162205 

1 

162225 

152265 

162295 

5 

162325 

2 

162345 

2 

162405 

4 

162415 

152445 

2 

1524Bac 

1 

162475 

6 

16249c? 

162620 

1 

162535 

152665 

162575 

2 

162675 

6 

152685 

2 

152(505 

162685 

162725 

162735 

162805 

162845 

152975 

15302® 

163095 

163095 

153105 

163135 

163185 

163195 

163215 

4 

163265 

2 

163295 

2 

163315 

4 

163375 
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Am (Absorption) — oontimiod. 


.Angstrom 

a 

Fievez 

6 

Piazzi-Sniyith 

c 

Cornu 

d 

Intensity 

Osc. Freq. 


6518-0 



2 

15338& 

6517-6 

6517-1 



4 

15340& 


6516-8 



3 

15340& 


6516-0 



2 

1S342Z> 

6515-8 

6515-4 



6 

16344& 


6514-7 



2 

163457> 


6514-3 



2 

16346& 

6514-1 

6613-5 



5 

15348& 


6513-0 



2 

153497/ 

6511-6 

6512-1 



1 

153527/ 

6498-2 Ca 

6498-0 



4 

153857/ 


6497-0 




153877/ 

6496-3 Ba 

6496-1 



4 

153897/ 


6496-4 




15391& 

6496-1 

6495-1 



6 

153927/ 


64:94*6 




153937/ 

6494-2 Fe 

6494-2 




153947/ 


6493-7 




153957/ 

6493-0 

6493-2 




153967/ 

6492-4 Ca 

6492-7 



4 

153977/ 


6492-2 




153997/ 


6491-7 




15400& 

6490-1 Fe 

6490-2 




154037/ 

6488-7 

6489-4 




154057/ 

6486*0 

6485-8 




154147/ 


6484-4 




151177/ 


6483-2 




154207/ 

6483-0 

6483-0 




151-207/ 



1 

6341-3t 

9 

15765/7 




6330-9 

2 

15793/7 



1 

6328-6 \ 

2 

15707/7 




6327-8/ 

2 

15799/7 




6323-5 1 

3 

15809/7 




6322-7 J 

3 

15811/7 


6320-8 


6319-9 

3 

1581 S/7 




6319-0 

1 

15820/7 


6319-4 


6318-6 

5 

15821/7 


6318*4 


6317-9J 

5 

15823/7 


6317-0 


6316-4 

3 

15S27/7 


6316-9 


6316-2t 

9 

15823/7 


6316-7 


6316-2t 

10 

15830/7 




6314-3t 

9 

i5s:;2/7 


6314-4 \ 


6313-9 \ 

6 

15833/7 


6313-5 / 


6313-1/ 

6 

16835/7 


6312-0 


6311-7 

3 

16839/7 


6309-8 ~\ 


6309-5 ] 

■7 

15844/7 




6309-1 1 

3 

15845/7 


6309-1 J 


6308-7 J 

7 

15346/7 




6308 -Sf 

9 

16847/7 


6305-7 \ 


6305-4 '1 

8 

16855/7 


6305-0 / 


6304-6/ 

8 

15857/7 


6302-0 \ 


6301-6 \ 

9 

15864/7 


6301-2 / 


6300-9 / 

9 

15866/7 


6298-7 


6298-0 \ 

9 

15873/7 


6298-0 


6297-3/ 

9 

15875/7 


t duo to water-vapour, Cornu. 
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Air (Absorption) — continued. 


Angstrom 

Flevez 

Piazzi-Smyth 

Cornu 

Intensity 

a 


h 

€ 

d 


6296-9 

6297-1 

6296-2 

6296-6J 

8 





6296- If 

8 





6296-3 

3 

6294-2 

6296-6 

6296-0 

6294-8 \ 

4 



6294-6 

6294-6 

6294-0/ 

1 





6293-5 

6292-7 

2 

3 



6292-8 

6292-7 

6291-8 \ 

4 

6291-8 



6292-3 

6291-4t/ 

2 

6290-3 

6292-0 

6291-9 

6291-0 

4 



6290-8 

6290-8 

6289-8$ 

6289-6 

5 



6289-7 

6289-6 

6289-0 \ 

3 

2 



6289-0 

6288-6 

6288-2/ 

6288-Ot 

6286-7 


6287-3 

6286-9 

6286-7-f 

6286-6* 

} ^ 



6286-6 

6286-8 

6286-0$ 

1 

6286-0 


6286-4 

6286-4 

6284-6$ 

1 



6283-8 

6284-1 

6283-4 

2 



6283-0 

6283-2 

6282-6$ 

2 





6281-6 

1 



6282-3 

6282-2 

6281-5 

3 





6281-3$ 

8 



6281-5 

6281-9 

6280-8 

1 

/ 6281-8 


6280-8 

6281-3 

6280-0 

4 






6279-8 

2 




6280-2 

6280-4 

6279-5 

4 


6279-8 


6280-0 

6280-0 

6279-2 

4 




6279-6 

6279-8 

6278-7 

4 





6279-2 

6278-6$ 

6 




6278-7 

6278-9 

6277-9 

8 


6278-4 


6278-4 

6278-4 

6277-7 

8 

a| 




6278-2 

6277-6 

1 




6278-0 

6277-2 

8 


6277-1 


6277-6 

6277-4 

6276-9 

10 






6276-7 

2 




6277-1 


6276-4 

4 




6277-0 

6276-9 ■) 

6276-2 

9 




6276-8 

6276-8 y 






6276-7 

6276-6 J 

6276-1 

6 






6275-8 i 

4 


^ 6276-3 


6276-2 

6276-1 

6275-6 

6 



6275-9 

6275-7 

6275-4 

7 

6967-3^ 


5967-8 

6966-8 



2 

4 



5966-4 



2 

6966-2 1 


5965-0 

5964-5 



2 

1 



5964.0 



2 



5958-0 



(5 


\ 


5957-4 



6 

6967-2 


5957-0 



6 

6966-6 



5956-0 

5955-5 



6 

1 


a, lino to Oxyfjoii, I'lKoroflf. *» ‘ Rnie isoli-o. t tc> wator-vaiiour, Ooriin. 


Osc. Freq. 


15877^^ 

15878^? 

16880 i? 

1688ld? 

16883t? 
16886«5 
16887«? 
16889^? 
15890^ 
16891^? 
16894^^! 
15895d 
16896^? 
16898flf 
I6899flf 
16902d^ 
15902<? 
16906^: 
16907<« 
16910^^ 
16912^^ 
16915r7 
16915«: 
16916«: 
1 6917 d 
15919d 
16919d 
I5920d 
I5921d 
16922rt; 
1692Bd 
15924d 
lB925d 
16Q2Bd 
15920/^ 
16927^2 
16927^? 
16928^ 

]6928<« 

15929^ 
15930ri 
15930t? 
1593W 
16762J 
16764 J 
16766& 
167695 
167615 
167625 
167795 
167815 
167825 
167865 
167865 
Solar, Cornu. 
0 
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Air (A:R80B.T?TiON)—conti?t'ued. 


Angstrom 


6953-9 } 

6952-0 

6960-4: 


6948-4 \ 

6947-6 Fe' 

6946-0 
6946-0 


6943-6 

6941-7 


6940-9 

6940-4 


6937-4 

6936-0 

6931-8 

6931-2 


6924-0 
6923-0 

6921-7 
6920-8 

6919-1 
6918-4 
5917-6 J 

6915-6 

6914-6 

6913-3 
6912-1 
6909-7 
6908-1 
6907-2 


5937-4 

6934-5 

6934-0 

6933-4 

5932-5 

6931-2 

6930-5 

5928-7 

5928-3 

5926-7 

5926-3 

5923-6 

6922-2 

5921-9 

5920-7 

5920-4 

5919-5 

5918-0 

5917-5 

5917-0 

5915-6 

5915-1 

6914-9 

5914-3 

5913-4 

6912-3 

6910-0 

5909-1 

6908-8 

6908-0 

5907-5 

5907-3 

6906-7 

6906-2 


Fievez 

h 

Piazzi-Smyth 

c 

Intensity 

5954-0 


1 

5952-4 


1 

5951-5 


f) 

1 

5960-3 


6949-5 


1 

5949-0 


3 

5948-7 


3 

5948-2 


6 

6947-6 


1 

5946-8 


G 

5946-0 


1 

5945-0 


5 

5944-4 


4 

6944-0 


4 

5943-4 


4 

5943-0 


4 

5941-6 


6 

5941-3 


1 

6940-7 


G 

6940-0 


G 

6939-5 

fc'rvorv./N 


1 


1 

1 

1 

1 

5 
1 
1 
2 

6 
4 
1 

4 
1 

5 

6 
1 
1 
1 
8 
8 
8 


10 

4 

4 

1 

1 

2 

1 

1 

1 

1 


Osc. Freq = 


16790?; 
16796?; 
16797?; 
16801?; 
168035 
16804?; 
16805?; 
16807?; 
16808?; 
16811?; 
168135 
168165 
168175 
168195 
168205 
168265 
168265 
168275 
168285 
168305 
168325 
168335 
168375 
108465 
168475 
108495 
168615 
168565 
168575 
168G25 
168635 
168685 
168695 
168775 
168815 
168S25 
168855 
1 68865 
168885 
168935 
1 68945 
1 68965 
1 69005 
169015 
169025 
169035 
169065 
169095 
169165 
169185 
169195 
169215 
16i)23?; 
160235 
1 69255 
1 69275 
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Am (Absorption) — continued. 


Xngstrom 

a 

Fievez 

h 

Piazzi-Smyth 

c 

Intensity 

Oac. Freq. 


5905-8 


1 

169285 


5904-4 

6904-6 


169325c 


5904-2 

6904-1 

2 

169325c 

6902-7 

5902-5 

6902-9 

1 

169375c 


5902-1 

6902-3 

1 

169385c 

. 6901-4 

5901-8 

6901-0 

3 

169415c 

6900-6 

5900-3 

6900-4 

6 

169445c 



6899-9 

1 

16945c 

6899-1 Ti 

5899-0 

6898-8 

9 

169475c 



6898-7 


16948c 


6898-3 

6898-3 

2 

169495c 


5898-0 

5898-1 

3 

169505c 

6898-1 

5897-7 

5897-9 

3 

16951Z>c 



6897-4 

1 

16952c 

6897-1 

5897-0 

6897-2 

8 

16953c;5c 


6896-6 

5896-0 

4 

169545c 



5890-3 

1 

16956c 


5896-0 

6896-9 

4 

169565c 

5S9tyB 

5895-6 

5896-6 

4 

IQQBYahc 

D,.6896-l Na 

5895-0 

5896-1 

30 

16969ff 

'6896-0 

5894-4 

6894-4 

1 

169605c 


5894-1 

5894-1 

1 

169625c 


5893-6 

6803-0 

2 

169635c 


/ 5892-7 

/ 6892-9 

3 

169665c 

58j92‘5 

15892-2 

16892-4 

3 

169665c 

6892-1 Ni 

5892-0 

6892-2 

4 

169675c 

6891-0 

5891-8 

6891-7 

6 

169685c 

68tK)-8 

5891-3 

6890-9 

9 

169705c 


5890-7 

6890-7 

1 

169715c ’ 


5890-4 

5890-3 

3 

169725c 


5889-9 



169735 

D, 6889-1 Na 

5889-0 

6889-1 

30 

16976c 


5888-5 

5888-7 

12 

109775c 


5887-4 

6887-9 

4 

169805c 

6SS0-7 


5880-9 

0 

16982c 


5886-1 

5880-3 

6 

109845c 


5885-9 

r 5885-9 

6 

169855c 

6886-8 


5885-2 

3 

16987c 


5884-8 \ 


0 

169885 


5884-4 / 



169895 

6882-7 

5882-9 ) 


5 

169945 


5882-5 / 


7 

169955 


/ 5881-6 ‘ 


1 

1 69975 

6881-6 

58 8 1-4 


1 

169985 

6880-2 

5880-6 


1 

170005 


5879-5 ) 


1 

170035 

6879-1 

5879-2 / 


1 

170045 


5878-3 1 


1 

170075 


5878-0 /■ 


1 

170085 


5876-5 0 


1 

170125 


5876-0 


1 

170135 


6875-5 J 


1 

170155 


6874-0 1 


1 

170195 

6874-0 

5873-0 j 


1 

170205 


o 3 
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Beomine (Absorption). 


Daniell and Miller, ‘ Pogg. Ann.’ xxviii. 386, 

Eoscoe and Thorpe, ‘ Phil. Trans.’ 167, 209, 

Moser, ‘Pogg, Ann.’ clx. p. 188. 

de TAcad^mie des Sc. de St. PStersbourg,’ xxvi. No. 4 (1878). 


Hasselberg, ‘Mdm 


Eoscoe and 

Thorpe 

a 

Hasselberg 

h 

Intensity 

and 

Character 

6801-3 

6777-2 

6723-6 

6649*1 

6681-3 

6626-9 

6468-9 


8 

6456-4 


4 

6413-0 


8 

6401-0 


4 

6372-6 


4 

6360-5 


8 

6336-7 


4 

6312-1 


4 

6292-8 


8 

6276-4 


4 

6263-9 


4 

6240-2 


8 

6223-3 


4 

6190-9(b^) 

6188-5 

Is 

6169-7 

6144-1 

6119-0(b") 

6117-9 


6l01-4(b^) 

6098-8 

2b 

6072-2 

6068-7 

Ib^ 

6053-2 

1 6047-1 

lb- 

6027-3 

6023-5 

lb^ 

6006-l(b^) 

6001-5 

4 b 

6987-5(b^) 

5982-0 

lb 

6966-6(b^) 

6957-0 

2 b 

5946-l(b^) 

6942-0 

1 b 

6913-9(50 

6911-4 

lb 

6906-9 


2b'- 

6875-5 


b' 

5870-7 

6868-9 

4 b" 

6836-3(bO 

6844-5 

4 b 


6829-0 

6b„.,| 

4 b 

5797 -7(bO 

5803-4 


5800-9 

4.S 


5791-6 

2b" 

5762-7(b0 

5762-0 

6b,., 


6726-8 

lb,-" 

6727-6(b0 

6723-6 

6b,,. , 

5698-0 

2b" 


6688-5 

2b" 

6694:-4(bO 

5686-8 

6b 

2s 


5667-1 

5660*4 

6657-4 

6 b" 


5652-0 

6h„.« 


5648-3 

2i) 


Oscillation 

Frequency 


14699a 

14761a 

14869a 

16035a 

16190a 

16317a 

15464a 

16486a 

16589a 

16618a 

16687a 

16742a 

15776a 

16838a 

15886a 

16931a 

15960a 

16021a 

16064a 

16164& 

16204a 

16271a 

16341ft 

16392ft 

16473ft 

16532ft 

16597ft 

16668ft 

16712ft 

16782ft 

16824ft 

16912& 

16927a 

17015a 

17034ft 

17106ft 

17161 ft 

17226ft 

17234ft 

1 7262ft 

17350ft 

17460ft 

17467ft 

17645ft 

17574ft 

17679ft 

1 7640ft 

17671ft 

17688ft 

1 7699ft 
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Bromine (Absorption) — continued. 


Roscoc and 

Thorpe 

a 

Hasaelberg 

h 

Intensity 

and 

Character 

Oscillation 

Frequency 

5634:-8(bO 

5625-7 

Ob,./ 

177705 


5()21-r> 

8b„.3 

47783Z> 

5624-4(b^) 

5618-5t 

8bo.., 

17793Z) 


5005-0 


17830* 


6593 6 

2s 

17872* 

5592-0 

658()-8 

8bo./ 

17894* 


6584-3 

2s 

17902* 

5680-6 

6574-2 

2bo./ 

17935* 

6660-7 

5567-0 

Sb/ 

17990* 


6553-3 

2b'^ 

18002* 

5B66-8 

6560-4 


18012* 


6539-5 

6s 

18047* 

6531-1 

6529-4 

8b/ 

18080* 


6527-4 

4a 

18080* ■ 


6522-3 

6s 

18103* 


6519-2* 

2s 

18113* 


6515-8* 

Is 

18126* 

5610-3 

5504-9 

Ob,,./ 

18160* 


5502-5 

2b 

18168* 

6601-3 

6496-8 

2s 

.18190* 

5483-8 


bv 

18230* 

6476-8 

6480-7 

6b,./ 

18241* 


5477-9 

Os 

18250* 


6473-5 

2s 

18266* 


5409-0 

2s 

18280* 

6460-1 

5400-2 

8b/ 

18309* 


5450-8§ 

2s 

18320* 


5464-3 

In 

18329* 


5451-7 

6s 

18338* 


5449-3» 

2s 

18346* 


5446-5 

Ob 

18358* 


5444-0 

2s 

183(57* 

5439-9 

5435-8i 

8b„./ 

18391* 


5432-4 

10b,,../ 

J 8403* 


5421-0 

2.S 

18441* 


5419-9 

Is 

1 8445* 

5418-2 

5412-1 

6b„./ 

18472* 


5412-1 

8s 

18472* 


5410-0 

Ob^.g 

18479* 


5407-8* 

4s 

18486* 

5403-2(b^) 

5400-6 

2s 

18511* 


5392-0 

2b„./ 

18538* 


5392-G 

Os 

1 8538* 

5380-3 

5391 -0* 

8s 

1854:4* 


5388-3 

1 b^. , 

18663* 


5384-0 

1 *3 

18566* 


5380-2* 

4s 

18681* 


5377-4 

4s 

18591* 


5 : 57 : 1-0 

4s 

18004* 


537{)-4 

4 bo./ 

18616* 

5366-8 

5:}(;i-o 

6s 

18646* 


5368-1 

Ob/ 

18668* 


535(5-9 

2s 

18662* 


5352-4t 

2bo»8 

1 18678* 


§ Triple. "* Double. t A mass of fine lines. 
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Beominb (A BSOBPTION)— 


Roscoe and 
Thorpe 


6347-6(bO 

6337-4: 


5306-8(b'') 

6298-7(b^) 


6292-2 

6274-6(bO 

5258-8(bO 

5244-1 


Hasselberg 

b 


6346-9 

5342-7 

5342-2 

5336-1 

5331-4 

5326-7 

5318-5 

5318-5 

6315-7 

5312-5 

5308-4 

5302-2 

5301-lt 

5289-3 

5289-3 

5287-5 

5283-5 

5279-7 

5276-1 

5271-8 

5265-7 

5259-4* 

5256-3t 

5248-8 

5246-6§ 

5243-2* 

5241-9 

5239-6 

5237-4 

5234-8 

5224-1 

5221-8 

6219-4* 

5211-2 

5208-0t 


lutensity 

and 

Character 


■-o-B 


2bo.o'' 

2s 

8b, 

Is 
2b’^ 

2s 

4b/ 

4s 

2s 

4b,..^ 

bby-jj 

7by.g 

8s 

b/ 

4s 

6b,. j 

6b,., 

4b 

2s 

4s 

b 

2s 

.s 

bb,.,' 
s 
4s 
4s 
4s 
4s 
4n 
2s 
6b 
2s 

6.S 

()b, 


2b 


0-2 


Oscillation 

Frequency 


I8696& 

18712Z» 

18713& 

187367; 

187617> 

187687> 

18797& 

187977» 

18807& 

188187; 

188327; 

188547; 

18868J 

189007; 

18900& 

189077> 

18921J 

18935& 

189487; 

189637; 

189857; 

190087; 

190197; 

190467; 

190647; 

1906(57; 

190717; 

190807; 

190887; 

190987; 

191377; 

191457; 

191 . 647 ; 

191817 ; 

1919 ( 57 ; 


* Double. 


t A mass of fine lines. 


^ Triiile. 


Chlorine (Absorption). 
Morren, ‘Pogg. Ami.’ xxxvii. 165. 

Chlorine Oxides (Absorption). 

Miller, ‘ Phil. Mag.’ (3) xxvii. 81. 
Gernez, ‘Compt, Rend.’ Ixxiv. 801. 


Dysprosium (Absorption). 

Lecoq cle Boisbaudran, ‘ Compt. Rend. cii. 100.6. 
7630 I 4616 
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Didimidm Chloride (Absorption) . 

Bahr and Bunsen, ‘Pogg. Ann.’ civ. 366; ‘Phil. Mag.’ 412, 527. 

Lecoqde Boisbaudran, ‘ Spectres Lumineux,’ Paris, 1874; ‘Oompt. Rend.’ cv. 276 (1887). 
Von Welsbach, ‘ Sibzunsb. Wien. Akad.’ xoii. 1885. 

Crookes, ‘ Ohem. News,’ liv. 27. 

Schuster and Bailey, ‘ B. A. Report,’ 1883. 

H. Becquerel, ‘ Oompt. Rend.’ civ. 777, 165)1; cvi. 106 ; ‘ Chein. News,’ liii. 77. 


Balir and 

Bunsen 

a 

i 

Lecoq de 
Boisbaudran 

A 

Intensity and 
Character 

Oscillation 

Frequency 



7430t 


134566 

7220 

€ - 

7360t 

6 ^b,8’ 

135836 

I 


7307t 

«) 

136826 

1 


6894+ 

4n 

146016 

56730 

06792+ 

7b, 

147196 



6720t 

In 

148776 



6363 

2n 

157116 

6280 


6282 

In 

159146 

6220 


6225 

3n 

160606 

5920 


(5962* 

dbg \ 


167686 


^ 6820 


588.5* 

3b, 


169876 




5824t 

4b3 1 

b,./ 

171656 



a 

5788+ 

lOb.3 

r 

172726 


5750 


5747t 

10 b., 


173956 


i 5730 


V5719t 

9s 


174806 

5300 


5312t 


) 

188206 

^ 56230 

3- 

5219t 

10b/ 

[bx/ 

191556 


6200 


(5205+ 

9b, 


192066 

6170 




193376 

6100 

s /'f')l26t 

6b.,2 

196066 

5010 

* i 5087+ 

3bi 

196)626 

4810 


74:822^'' 


207326 

4760 


i4758 

51)3 

210116 

4710 


C4691* 

8b, 

213116 



4618 

11), 

216)486 

4:440 


454441’^ 

7 b, 

225116 



4275+ 

3b, 

233856 

i 


* * Prasooilidyiuiirm.’ t ‘ N''o<lidyminni ;’yon WelsLaoL. 

According to LtHHjq tie BolHliandran, ^lOOB does not belong to 'Prascodidyniuini, aiicl tlicrc arc al®o Darias 
l)cloagiuK to Ncodidymlmn at ■UMU, 41 ) 00 , and 47o‘l, 4708. 


Erbiom Chloridb (Absorption). 


Bahr and Bunsen, ‘ Pogg. Ann.’ civ. 366; ‘Phil. Mag.’ 412, 527. 
Lec<4q do Boisliavidran, ‘ Spectres Luminoux,’ I’aris, 1874. 


Bahr and 
Bun.sen 

a 


6730 f 

6(;oo \ 

76500 

6360 


Ijocoq do 
Boisbaudran 

h 

6i)S.5 

66837 

»)6670 

36534 

6492 

$6404 


Iuten.sity and 
Charjicd-or 


1 

tlb* 

41)3 
9b, ( 
55n 
5b, 


Oscillation 

Freciuency 


14312/) 

146226 

149886 

153006 

153996 

156116 
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Eebium Chloride — oontimieci. 


Bahr and 

Bunsen 

a 

Lecoq de 
Boisbaudran 

h 

Intensity and 
Character 

Oscillation 

Frequency 

6501 

5490 

lbs 

1S209J 

185440 

5433 

2n 

184015 

6390 

55409 

7n 

184825 


55363 

7n 

186415 


6278 

1 

189415 

a5230 

a5231 

Qbs 

191115 ' 


5208 

3n 

191965 i 


5189 

2n 

192665 f 

54900 

4921 

45^ 

203165 


74874 

9b, 

206115 


4855 

2n 

206915 

4539 

4515 

4b, 

221425 


Holmium (Absorption). 

Lecoq de Boisbaudran, ‘ Compt. Kend.’ cii. 1003. 

6404 1 6363 

Iodine (Absorption). 

Daniell and Miller, ‘Pogg. Ann.’ xxviii. 386. 

Morghen, ‘ Beiblatter,’ viii. 822 ; 'Mem. della Soc. degli Sp. Ital. xiii. 127 (1884). 
Thalen, ‘ Le Spectre d’absorption de la vapeur d’lode,’ Upsal, 1869. Swenska Wet, 
Akad. Handlingar, viii. 


Morghen 

Thaldn 

Intensity and 

Oscillation 

a 

a 

Character 

Frequency 

6799-4 

6834-0 

3b^ 

146285 


6778-0 

3b^ 

147495 

6741-2 

6739-0 

3b^ 

148355 


6724-0 

2b'' 

148685 

6686-0 

6685-0 

3b'' 

149545 


6647-5 

2b'' 

160405 

6638-3 

6634-0 

3 b'' 

150705 


6594-0 

2b'' 

151615 

6687-5 

6582-5 

2b'' 

151875 

6644-8 

6541-0 

4b'' 

152845 


6632-5 

2b'' 

153035 

6604-2 

6503-5 

3b'' 

153725 

6494-7 

6493-0 

4b'' 

153975 

6468-2 

6455-0 

4b^ 

154875 

6448-6 

6446-5 

3b'' 

155085 

6407-9 

6407-0 

4b'' 

156035 

6400-6 

6399-S 

3^ 

156215 

6366-5 

6369-5 

2b'' 

156965 

6569-4 

6361-0 

4b" 

1571(50 


6354-0 

lb" 

157335 

6321-7 

6322-5 

3b" 

158125 

6313-2 

6316-0 

3b" 

158285 

6274-1 

6276-0 

4b" 

159295 

6267-2 

6271-0 

3b" 

159425 

L 

6232-0 

5b" 

160425 
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Iodine (Absorption) — oooiiinv.ed. 


Morgben 

a 

Thal^n 

b 

Intensity and 
Character 

Oscillation 

Frequency 

6229-2 

6227-5 

2b^ 

160635 


6190-0 


161605 

6187-4 

6186-5 

2b^ 

161605 

6148-6 

6148-5 

6b’ 

162695 


6147-0 

lb’ 

162635 

6108-3 

6110-0 

7b’ 

163625 

6069-5 

6068-0 

7b’ 

164755 

603 1-6 

6029-5 

8b’ 

165805 

6011-0 



16631a 

5991-4 ! 

5991-5 

8b’ 

166855 

5969-0 



167485 

5951-8 

5964-6 

7b’ 

16789a 

5931-8 



16863a 


5918-0 

7b’ 

168935 

5Q15-0 

5916-0 

lb’ 

168985 

5898-4 



16949a 


5883-0 

6b’ 

169935 

5879-5 

5880-0 

lb’ 

170025 

5864-0 



17048a 

5848-2 

5848-5 

6b’ 

170935 

5843-3 

5845-6 

lb’ 

171025 

5816-5 

5816-0 

6 b’ 

171895 

5811-0 

5811-0 

lb’ 

172045 


5808-6 

lb’ 

172115 

6786-2 

6784-0 

4b’ 

172845 

6778-6 

5776-6 

2b’ 

173065 

6759-1 

6772-6 

2b’ 

173185 

5749-8 

5753-0 

3b’ 

173775 

5744-8 

6746-0 

6b’ 

174015 

6732-3 

5738-0 

3b’ 

174225 

6719-3 

5721-5 

2b’ 

174735 

5713-8 

5713-5 

61)’ 

174975 

5693-4 

5707-5 

4b’ 

175165 

5686-2 

5683-0 

7b’ 

175915 

5664-7 

5676-0 

5b’ 

176165 

6666-4 

5653-0 

7b’ 

176845 

6636-5 

5644-0 

5 b’ 

177135 

5625-4 

5625-0 

Ob’ 

177725 

5610-0 

5614-0 

Ob’ 

178075 

5597-5 

5697-5 

5 b’ 

178695 

5682-3 

6586-0 

Ob’ 

178975 

6567-0 

5571-0 

7 b’ 

179465 

5554-2 

5658-6 

7b’ 

179855 

6540-6 

6545-0 

4b’ 

180295 

5531-0 

5631-5 

8b’ 

180735 

5514-8 

5521-0 

3b’ 

181075 

5506-4 

5505-6 

8b’ 

181585 

6488-1 

5496-5 

3b’ 

181885 

6480-5 

5480-0 

9 b’ 

182435 

6462-3 

5473-0 

2b’ 

182665 

5457-6 

5455-0 

7b’ 

183265 


5149-5 

21)’ 

183465 

6436-4 

5132-0 

7by 

184045 

5412-0 

5109-5 

7b’ 

184815 

5389-0 

5388-0 

6b’ 

185685 

5366-4 

5366-0 

Ob’ 

186305 
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Iodine Absoeption — continued. 


Morghen 

a 

Thale'n 

b 

Intensity and 
Character 

Oscillation 

Frequenej’ 

6344-6 

5346-0 

6b’ 

18700?> 

5324-4 

6326-0 

6b’ 

18770& 

6304-3 

5307 0 

6b’ 

18837& 

6284-8 

6289-0 

4b’ 

18901& 

6267-8 

6272-0 

4b’ 

18962& ! 

5251-3 

5254-0 

4b’ 

19027& 

6235-7 

6239-0 

4b’ 

19082& 

5219-9 

5222-5 

4b’ 

19142& 

6206-6 

5208-0 

.3b’ 

19196& 

5192-7 

5193-0 

3b’ 

192517> 

6180-2 

6181-0 

3b’ 

19290& 

5165-3 1 

6168-0 

3b’ 

19344& 

6162-0 

5156-0 

3b’ 

19393& 

6140-6 

6144-0 

2b’ 

19434& 

5129-8 

6132-5 

2b’ 

19478& 

5120-5 

5122-0 

2b’ 

19518& 

5111-7 

6112-0 

2b’ 

19656& 

6101-8 

6102-0 

2b’ 

19694& 

5093-5 

6093-0 

lb’ 

19629& 

6086-6 



19664a 

6079-1 



19683a 

5072-0 



19710a 

6064-4 



19740a 

6067-0 



19779a 

5050-6 



19794a 

6044-8 



19816a 

5038-6 



19841a 


Iodine Bromide (Absorption). 
Gernez, ‘Comp. Rend.’ Ixxiv. 1190. 


Iodine Monochloride (Absorption). 
Roscoe and Thorpe, ‘Phil. Trans.’ clxvii. 209. 


Eoscoe and 
Thorpe 


6d-76T 

6442-9 

6421-3 

6383-7' 

6372-6 

6324-9 

6318-0 

6266-8 

6216-9 

6181-5 

6167-9 

6155-0 

6122-6 


Intensity 

and 

Character 


3b^ 

3b^ 

3b^ 

3b^ 

3b’ 

3b’ 

3b’ 

3b’ 

3b’ 

3b’ 

3b’ 

3b’ 


Oscillatjon 

Frequency 


15446 

15617 

15569 

15660 

16608 

1.5811 

16824 

15952 

15909 

16176 

16212 

16242 

16328 


Roscoe and 
Thorpe 


6112-8 

6079-2 

6071-3 

6040-9 

6033-2 

6021-3 

6006-2 

5995-9 

5974-1 

5967-3 

5944-3 

5918-7 

5905-1 


Inten.sity 

and 

Character 


3b’ 
3b’ 
3b’ 
3b’ 
3b’ 
4 b’ 
8b’ 
4b’ 
4b’ 
8b’ 
4b’ 
3b’ 
3b’ 


Oscillation 

Frequency 


16 »’? 4 
16444 
16466 
16549 
16589 
16603 
16647 
16673 
16734 
16781 
16818 
16890 
1 6J)3() 
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Iodine Monochloridb (Absorption) — oontimied. 


Eoscoe iind 
Thorite 

Intensity 

and 

Cliaracter 

Oscillation 

Frequency 

Koscoe and 
Thorpe 

Intensity . 
and 

Character 

Oscillation 

F requency 

5S8G-7 


16983 

5600-7 

3b» 

17851 

6877-8 


17008 

6590-0 

3b'' 

17884 

6861-4 

3b'' 

17066 

5572-0 

3b'' 

17942 

6853-3 

3b'' 

17083 

6561-3 

3b’ 

1797G 

6843-7 

3b'' 

17108 

6552-9 

3b'' 

1 8003 

5820-5 

8b^ 

17176 

6635-4 

3b'' 

18060 

5815-9 

llF 

17189 

5523-6 

3b'' 

18099 

5788-8 

8b'' 

17270 

6508-4 

Sb'- 

18149 

6782-0 

4b'' 

17290 

6501-3 

3b'' 

18172 

5751-0 

3b'' 

17383 

6482-6 

Sb’ 

18234 

6744-4 

2 b'' 

17403 

6459-5 

Sb’ 

18811 

6719-6 

8b'' 

17479 

6436-1 

3b’ 

18394 

5713-0 

4b'' 

17499 

5412-1 

3b’ 

18472 

6685-8 

3b'' 

17582 

5394-3 

3b’ 

18533 

5679-6 

Sb'- 

17602 

5368-1 

3b’ 

1 8623 

6658-3 

3b'' 

17668 

6349-8 

3b’ 

18687 

5650-0 

3b'' 

17694 

63300 

3b’ 

18766 

6632-1 

3b'' 

17760 

6316-5 

3b’ 

18807 

5628-0 

Bb" 

17760 

6296-0; 

3b' 

18880 

5618-4 

3b'' 

17793 

6276-1 

31)’ 

18948 


ISTitrogen Peroxide (Absorption). 


Brewster, ‘ Pliil. Trans.’ Edin. xii. 519; ‘Fogg. 
Trans.’ Lond. cl. 157 (1860). 

Morren, ‘Fogg. Ann.’ cxli. 157. 

Moser, ‘Fogg. Ann.’ clx. 177. 

Gornen;, ‘ Compt. Rend.’ ci. 49. 

Hasselberg, ‘ Mem. do. 81.. Pet.’ xxvi. No. 4. 

Bell, ‘Am. J.’ vii. 92 (1885). 


Ann.’ xxviii. 386, xxxvii. 50 ; 


Phil. 


Hasselberg 

Intensity and 
Character 

Oscillation 

Frcquein^y 

lIa.sHclbci-g 

Intensity and 
Character 

Oscillation 

Frequency 

68r>:}-7 

4s 

1 ir>8r> 

6526-()'** 

Is 

15319 

6827-5 

Is 

14642 

6515*6 

2s 

15343 

()808-7 

2s ) , 

4n i 

14683) 

1 1716 / 
14761 

6509-8 

2h 

15357 

6794-0 

6502-3 

lb,,.,, 

15375 

6772-5 

2b„., 

6488-5 

2b„.,’ 

15407 

(»76(5-3 

4s 

1 4775 

6474-7 

6 b,’ 

15t40 

6742-4 

2b 

14827 

6468-1 

61... 

154:56 

6734-6 

6n 

14844 

6461-0 

61),,., 

15473 

6725-8 

4s 

14H(M 

6454-8 

21),,., 

16488 

6710-7 

2s 

1 4897 

G4'l:H-2 

Is 

15504 

6(;9r)-3 


14931 

6438-2» 

15628 

6689-0 

2n 

1 4945 

6433-2 

4s 

16640 

6678-3 

! 4b„., 

14969 

6424-7 

In 

15660 

6658-9 

2.S 

15013 

6417-3 

11)./ 

1 5578 

6558-0 

1 ri 

1 5214 

(14 12-1 

1 s 

15591 

6552-7 

1 H 

1 5256 

6107-0 

In 

1 5603 

6546-0 

In 

15272 

6397-5 

iB 

15626 


• Doiililc. 
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Nitrogen Peroxide CAesorption)- continued. 


Hasselberg 

Intensity- and 
Character 

Oscillation 

Frequency 

6377-7 


16675 

6367-2 

2n 


15701 

6360-1 

4bo., 

15718 

6363-3 

2s 


15735 

6350-9 

In 


15741 

6341-0 

2b„. 

V 

) 

15766 

6334-2 

4b„., 

15783 

6321-6 

4s ' 


15814 

6316-3 

4b, 


15827 

6311-2 

i J 


15840 

6306-1 

Is 


15855 

6297-8 

Is 


15874 

6290-0 

4n 


15894 

6268-7 

Is 


16948 

6263-4 

4s 


15961 

6259-2 

2s 


16972 

6266-8 

4s 


15982 

6260-7* 

6s 


15994 

6242-3 

2s 


16015 

6236-7 

6s 


16029 

6232-3 

4s 


16041 

6224-9 

4n 


16060 

6212-2 

lb«V) 

16093 

6206-3 

2b,,./ 

16110 

6201-6 

6b„., 


16121 

6194-8 

2b„.., 

16139 

6186-6 

Is 


16169 

6175-8 

6b„.., 

16188 

6171-8 

4s 


16199 

6165-3 


16216 

6164-7 

8bn., 

16219 

6160-6 

4s 


16227 

6155-6 

6n 


16241 

6141-3 

6b^ 


16278 

6136-2 

4b„. 


16292 

6126-4 

13bo.,) 

16318 

6121-2 

^bfl.] 1- bj.y 

16332 

6114-6 

6b„.,J 

16362 

6110-0 

2s 


16362 

6107-8 

4s 


16368 

6090-4* 

2s 


16414 

6084-3 

4s 


16431 

6079-2 

2s 


16445 

6068-0 

2b 


16475 

6056-8 

6s 


16608 

6062-3 

4b 


16618 

6039-4-1- 

2bo.6 

16663 

6028-3} 

^bn.o ) 

16583 

6023-3 

4s 

1 

16697 

6018-6 

6s 


16610 

6016-0 

Is 


16617 

6013-4 

6bo.2 

16626 

6002-5 


16666 

6997-1 

6bo.3 

16670 

5989-1 

4b 

16692 


* Double. 


Hasselberg 

Intensity and 
Character 

Oscillation 

Frequency 

6984-6 

4s 

16705 

6977-5 

4by., 

16724 

6972-6 

4s 

16738 

6969-3 

2s 

16747 

6962-2 

6n 

16767 

5957-0 

4s 

16782 

6947-6 

4b'- 

16809 

5944-8 

6b,).] 

16816 

6936-0 

Gh„../ 

16842 

6933-7 

6ti 

16848 

5928-1 

10b„.,, 

16864 

5924-4 

4s 

16876 

6920-4 

8h„.3 

16886 

6915-3 

6b„.,] 

16900 

6912-6 

6b„., 

16908 i 

5902-7 

6b II 

' 

16937 i 

6898-3 

7s 

- 

16949 

6892-2 

5b„./ 

/ 

16967 

5877-9 

4s 

17008 

5873-2 

In 

17022 

6864-2 

lb,,.,/ 

17048 

6859-6 

lb,,.. 

17061 

6863-9 

6n ) 


17077 

5850-5 

4b„., 


17087 

5845-2 

4s J 


17103 

5840-4 

Is 

17117 

6837-0 

6a 

17127 

6828-7 

In 

17151 

5819-0 

Is 

17180 

6814-4 

IboV 

17194 

5807-5 

Is 

17214 

5803-0 

Ibo.g 

17227 

6791-3 


17262 

5789-8 

8s ]■ 

172()7 

6776-7 

6s 

17306 

5770-2 

6s 

17325 

5768-1 

Is 

17332 

5762-5 

8s 

17379 

5747-8*- 

6s 

17393 

5742-6 

In 

17408 

5737-1 

4s 

17425 

5734-2 

Is 

17434 i 

5729-4 

8b„.., 


17419 

5719-8 

4 b, 


17-178 

5709-2 

Gbo.g'- 


17510 

5708-2 

lb.,.., j 


17513 

5706-4 

(;b„.3>- 

17619 

5699-5 

Ibg.g-- 

17540 

5692-3* 

Is 

17562 

5689-3 

4s ) 

17572 

5689-3 

lb„./l 

17572 i 

5683-8 

4s 


17588 

5679-5 

5b,,./ 

■b..g 

17602 

5670-7 

4b,- 


17630 

5663-9 


17660 ^ 


t A ma.s.s of fine lines. 
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Nitrogen Peroxide (Absorption) — continued . 


TT IV. _ Intensity and 
Hasselberg Ohai-acter 


Oscillation 

Frequency 


Hasselbers 


Intensity and Oscillation 

Character Frequency 


6653-0 

Sb,./' 

6648-1 

6s 

5644-6 

101Dq.3 

5642-1 

lObo.,, 

5635-7 

8bo.2 

5633-0 

Sb^»<> 

6627-9* 

2b 

6624-0 

4s 

6616-6 

lb^,4 


§5610-1 
*6606-4 
6602-1 
6600-.2 
5588-0 
5579-9 
5572-5 
5564-6* 
6564-5 
6557-0 
6563-5 
5550-9 
6542-8 
5640-3 
5537-8 
5530-6 
5528-2 
5522-2 
5516-1 
5502-5 
5491-5 
6489-7 
5485-3 
5480-8 
5476-5 
5471-4 
5469-0 
5465-9 
5162-4 
5451 -2 
5448-6 
5440-2 
5432-9 
5430-3 
6428-5 
5421-8 
5421-8 
5420-0 
5417-5 
5416-7 
6411-6 
5404-7 
6399-5 
6392-5 
5389-4 
5387-0 


Is 

Is 

Is 

4s 

4n 

6n 

Is 

4s 

Ib^.g' 

4s 

4n. 

4s 

lb 

X U0.4 

1^0-2^ 

Ibu-i 

Sbfl.i 

Ob^.g'' 

lb(^.j 

4s 

6n 

8b,. 

4bQ.4'" 

4n 

4n 

6b,,..,'' 
6n 
4 s 

8b"- V 

Sn 

1.S K 

4n 

2bW 

8s 1 
dbfl.^ i 
4s 

4b„.«>- 

6s 

4s 

2s 

Is 

2s? 

4n 

8 b,). a 


17684 

17700 

17711 

17719 

17739 

17747 

17762 

17776 

17799 

17820 

17831 

17845 

17861 

17890 

17916 

17939 

17965 

17966 
17990 
18001 
18009 
18036 
18044 
18063 
18076 
18084 
18103 
18123 
18168 
18206 
18211 
18226 
18240 
18254 
18272 
18279 
18290 
18302 
18339 
18348 
18376 
18401 
18410 
18416 
18439 
18439 
18445 
18453 
18459 
18473 
18497 
18615 
18539 
18549 
18657 


6384-3 
6379-2 
6376-1 
6363-7 
6360-6 
6349-1 
6345-4 
6343-0 
5342-6 
6339-3 
5336-0 
6334-1 
6332-4 
6326-1 
5321-6 
6312-8 
6304-6 
6294-0 
6288-2 
6285-6 
5279-8 
6277-8 
6273-0 
6270-7 
6263-6 
6269-2 
6251-3 
6242-8t 
6240-2 
5229-6 
6224-1 
6219-0 
5214-8 
6207-0 
6199-9 
5199-7 
6195-0 
5190-8 
5185-5 
5178-4t 
6176-5 
6172-1 
6164-0* 
6167-1) 
6156-1 ■ 
6164-6, 
6146-0 
6137-1 
6124-8 
5124-0 
6122-0 
6121-2 
6119-4 
5117-5§ 

5111 - 7 ' 


12b„.g 


10b,,., 

()b,.5 ) 

10s 1 

lOb,,../ 
10b,./ 
4b 

XU,., 

6b,./ 
4 s 

Cb,., 

Is 

la 1 


18667 

18585 

18695 

18638 

18649 

18689 

18702 

18710 

18712 

18723 

18736 

18742 

18748 

18773 

18786 

18817 

18846 

18883 

18904 

18914 

18935 

18942 

18959 

18967 

18992 

19009 

19037 

19068 

19077 

19116 

19137 

19156 

19171 

19199 

19226 

1922(5 

19244 

19259 

19279 

19305 

19312 

19329 

19359 

19385 

19393 

19394 

19431 

19461 

19607 

19510 

19618 

19521 

19528 

19535 

19557 


^ Don tile 


1^ A nius! of fiiui ’ 


Triiile, 
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Nitrogen Peroxide (Absorption)— 


i 

1 Hasselberg 
i “ 

Intensity and 
Character 

Oscillation 

Frequency 

Hasselberg 

Intensity and 
Character 

Oscillation 

Frequency 

5103-7 

2b„., 

i-b^.g 

19688 

4856-7 

Is 

20584 

5100-7 

Is 

1 

19699 

4854-7 

Is 

20593 

6095-2 

8b„./j 

19620 

4849-9 


20613 

6092-9 

4s 


19626 

4846-9 

4b 

20626 

6089-7 

ibp.i 


19641 

4843-4 

4n ) 

20641 

5086-9 

2bo., 


19653 

4841-5 

4bo.,’']' 

20649 

6083-1 



19667 

4839-2 

4b().2 

20658 

5076-6 

is 


19692 

4835-8 

2s 

20673 

5073-5 

Is 


12704 

4831-0 

eb’^ 

20694 

5066-2 

Ob^.g 


19733 

4828-0 

2b/ N 


20707 

5063-6 



19743 

4820-0 

2n 


20741 

5061-2t 

6b- 


19752 

4817-2 

2n 


20753 

5050-5 

Gbj.g 

L h 

19794 

4814-3 

2n' 


20765 

6045-7 

10^., J 

r ^1*3 

19813 

4812-0 

8n 


20775 

6042-8 

4s 


19824 

4810-1 

6n 

20784 

6041-2 

63 

b„, 

19831 

4807-2 

4n 


20796 

5040-0 

lb 


19835 

4802-8 

4n 


20814 

5035-1 

Is 


19866 

4797-2 

lOn 


20839 

5032-0 

8S|bo.g 

r 

19867 

4792-8 

8b„./J 


20859 

5027-2 

10b^).2 


19886 

4787-4 

2s 

20883 

5024-1 

4s 


19898 

4783-6 

Is 

20898 

5022-3 

2s 

b. 

19905 

4778-8 

6bo., 

20920 

5020 8 

Is 


19911 

4775-2 

4bo.2 

20935 

5018-8 

Is 


19919 

4764-8 

6b„., 

2098 1 

5009-6 

6b(j,j 


19956 

4760-3 

4b„., 

21001 

5003-3 

Is 


19981 

4757-6 

4b„.2 

21013 

5001-1 

4:11 


19990 

4753-5 

On. ) 

210:31 

4998-1 

2n 


20002 

4746-6 

8b«.H-l 

2i0(;t 

4978-2 

4n 


20082 

4744-7 

4s 

21070 

4974-7 

2s 


20096 

4738-4 

6b„./ , 

21098 

4965-6 

lOn 


20132 

4736-1 

4b„.,/ [ 

21108 

4963-8 

Sbo-s’ 

lb 

20140 

4731-1 

Gs 

2 ii:io 

4960-7 



20162 

4728-1 

4 s 

21144 

4953-9 

5bo-i 


20180 

4721-7 


21173 

4946-2 

Sbo-.) 


20211 

4718-0 

6s \ 

21189 

4944-3 

6s 

b ^ 

20219 

4715-7 

4b„./ \ 

21199 

4941-7 

8bi- ■ 

k-'2*2 

20230 

4714-5 

4 b ** 

21205 

4937-8 

6b- ; 


20246 

4710-2 


21221 

4931-3 

lb - 

20272 

4708-1 

4s ] 


212:14 

4929-5 

1 4b-J^«’5 

20280 

4702-2 

4bo./ 1 

b. 

212()() 

4917-8 

4n 

1 

20328 

4698-5 

2b„./ 


21277 

4915-Ot 

6bi.2- 

) 

20340 

4694-0 

4bo., 

21297 

4912-0 

2bo., 


20352 

4687-5 

4b,, 

21327 

4907-7 

4bo.a 


20370 

4683-7 

4b- 

21341 

4903-0 

8bo4 


20389 

4679-7 

10b„.^ 

21 363 

4896-0 

4b- 


20419 

4675-2 

4n 

21383 

4891-5 

6bo.5 


20437 

4665-3 

6b,- 

21428 

4885-5 

Sbo-s 


20463 

4662-9 

4n 

21439 

4882-3 

8b() j 

1 

20476 

4659-5 

2n 

21455 

4874-0 

Ibo^g^ 

1 

20511 

4656-8 

4n 

21468 

4867-6 

2n 


20538 

4643-8 

lOb,/) 


21528 

4865-3 

2s 


20548 

4640-9 

6b,;, 1 

b„ 

21541 

4860-6 

2b„., 


20568 

4630-6 

6b.- J 


21589 


t A -mass of fine linss. 
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Oxygen (Absoeption). 

Janssen, ‘ Compt. Bend.’ cii. 1362 (1886); cvi, 1118 (1888). 
Liveing and Dewar, ‘Phil. Mag.’ Sept. 1888. 

See also ‘ Air (Absorption).’ 


Potassium Permanganate (Absorption). 

Lecoq de Boisbaxidran, * Spectres Lumineux,’ Paris, 1874. 


Lecoq de 
Boisbaudran 

Intensity and 
Character 

Oscillation 

Frequency 

Lecoq de 
Boisbaudran. 

Intensity and 
Character 

Oscillation 

Frequency 

S5703 

7bi2 

17529 

e4861 

3b^ 

20666 

a6465 

9bi2 

18293 

4694 

lb„ 

21297 

j85246 

Ob, 

19056 

4643 

lb„ 

22005 

■y6<V16 

7b« 

19816 





Thulium Nitrate (Absorption). 

Thal6n, ‘ Oefvers. Kongl. Vet. Ak. Forbandl,’ Stockholm, 1881, No. 6. 
1 G840 I b II 4650 | b ) 


Water (Absorption). 

Angstrom, ‘ Spectre Solaire,’ 3S. 
See also ‘ Air (Absorption).’ 


Phosphorescent Spectra. 
Yttbia. 


Crookes, 


Phil. Trans.’ 1886; 


‘ Ann. Ghim. Phys.’ (6) III. p. 146. 


Crookes 

Intensity and 
Character 

Oscillation 

Frcfpieiicy 

G(>75-r> 

2b 

1 4976 

6629-9 

2 b 

1 6079 

6475-6 

3b,» 

15438 

6209-5 

Ib^ 

16100 

6179-7 

6b,2 

16177 

6976-2 

lb 

1 6728 

6790-8 

Ib« 

1 7264 

6736-9 

101).^ 

1 7 126) 

6670-0 

21.2 

17631 


Crookes 

InlcTiRity and 
Character 

Oscillation 

Frequency 

6491-6 

Sb, 

1S206 

6399-6 

71), . 

18516 

6373-3 

2b, 

18605 

6177-S 

lb 

19308 

4932-0 

4 b 

20279 

4824-7 

4 1)’’ 

20721 

4419-1 

4b 

22470 

4323-0 

4 b 

23126 




Eebia. 

Crookes, 'Phil. Trans.’ 1886. 


Crookes 

Intensity and 
Character 

Oscillation 

Frequency 

Ci'oolces 

Intensity and 
Character 

Oscillation 

Frequency 

556i 

4b 

17967 

6318 

6b 

18798 

5160 

3b 

18326 

6197 

4b 

19236 


Crookes, ‘Phi Trans.’ 1885, Pt. II. 6S1. 


Crookes 

Intensity and 
Character 

Oscillation 

Frequency 

Crookes 

Intensity and 
Character 

Oscillation 

Frequency 

6402 

2b, 

15615 

6976 

4b« 

■ 16729 

6093'7 

m 

16405 

HH 


17788 





APPENDIX 


O 


Cadmium. 


Bell, ‘ Am, Jour. Scionce; June, ISSti (based upon Rowland’s Photograpliic Map of the 
Solar Spectrum). 

See also Liveing and Dewar, ‘ Phil. Trans,’ clxxix. 231 (1888). 


Spark 

Intensity and 
Character 

Oscillation 

Frequency 

Spark 

Intensity and 
Character 

Oscillation 

Frequency 

6438-77 

lOsc 

15526 

3249-40 

5sc 

30766 

5379-22 

lOnc 

18585 

3084-28 

7sd 

32413 

5338-50 

lOnc 

18727 

2979-87 

7sc 

33548 

5086-09 

10.SC 

19666 

2880-25 

7sc 

34709 

4800-15 

6sc 

20826 

283()-45 

7sc 

35244 

4678-39 

7sc 

21368 

274:8-45 

9nc 

36372 

4414-19 

5sc 

22647 

2572-95 

9nc 

38854 

3611-75 

9nc 

27679 

2329-22 

7.SC 

42920 

3609-39 

lOnc 

27697 

2321-14 

9nc 

43070 

3534(;9 

4sd 

28282 

2312-83 

lOnc 

43224 

34()6-70 

8nc 

28837 

2288 01 

9nc 

43693 

34()5-22 

lOnc 

28849 

2264-88 

One 

44140 

3402-68 

lOnc 

29380 

2264-42 


44148 

3260-12 

7sc 

30665 

2193-98 

8nc 

45564 

3251-77 

5so 

30743 

2143-75 

8nc 

46631 


Carbon Hydride and Carbon Oxide. 


Dcslandrcs, * Ann. Clum. 


Wave-length 

lutonsity and 
Character 

Oscillation 

Frequency 


*3893-1 


25679 

3825-1 

2s 

26135 


3698-7 

4b'- 

27028 


3612-7 

2s 

27672 


3492-7 

Ob'- 

28622 


3418-4 

2s 

29245 


3305-3 

fib*- 

30245 

!=l 

3241-8 

4 b' 

30838 

3134-6 

Hb' 

31892 

O 

& 

3079-9 

4b'- I 

32459 

2976-3 

lOi)' 

33588 

S' 

2832-0 

lOb' 

35299 


2792-7 

lOb'^ 

35796 


2711-3 

4b' 

36872 


2065-1 

8b' 

37511 


2597-1 

4 b' 

38493 


2489-0 

2b' 

40149 


2389-0 

2b' 

4 1845 


2295-2 

2b' 

43554 

* 8i 


Phys.’ (fi) xiv. 2r)7 (1888). 


Wave-length 

InteiiHity and 
Cliaracter 

Oscillation 

Frequency 


r 2631-5 

4 b'' 

37990 


2599-0 

6b'' 

384(i4 


2568-2 

4b’' 

38926 


2556-8 

2s 

39099 


2538-7 

4b'' 

39378 


2524-1 

41, V 

39606 

CLj 

2510-8 

Ob" 

39816 


2492-7 

4 b'' 

40104 

o 

5fi 

2484-2 

4 b'' 

40241 

( 

2463-3 

4V)V 

40583 


2458-8 

2s 

400.57 

0 

P 

2435-0 

8b'' 

41054 

■ 

2425-0 

Ob'' 

41224 


2407-4 

Sb" 

41525 


2394 -0 

6b'' 

41757 


2381 -r. 

8b'' 

41976 


2:i6i-K 

Ob'- 

42272 


2:156-3 

db' 

42427 


2337-7 

61)’' 

42765 




P 
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Carbon Hydride and Carbon Oxide — oontiirmed,. 


Wave-length 

Intensity and 
Character 

Oscillation 

Frequency 

Wave-length 

Intensity and 
Character 

Oscillation. 

Frequency 


2332-5 

2s 

42860 


2194-0 

4s 

45687 


2311-4 

8b’ 

43251 


2188-1 

8b’ 

46019 


2309-7 

4s 

43283 


2172-3 

8b’ 

46244 


2301-7 

2s 9 

43437 

P4 

2161-6 

8b’ 

46499 

o 

Sb. 

2286-2 

8b’ 

43727 

g i 

2149-9 

8b’ 

46790 

2273-5 

4b’ 

43973 


2136-5 

2s 

46981 

i 5 

2261-6 

4b’ 

44199 


2127-8 

6b’ 

41317 


2246-7 

4b’ 

44496 


2112-7 

8b’ 

47847 

o 

Pq 

2237-8 

4b’ 

44673 

P 

fR 

2089-3 

8b’ 

48367 


2220-7 

6b’ 

45017 

2066-8 

6b’ 

48872 


2215-3 

10b’ 

46529 


\2045-6 




2196-9 

2s 

45662 





Cobalt. 

Liveing and Dewar, ‘ Phil. Trans.’ clxxix. 231 (580 lines between 3,997 and 2,190). 


Copper. 


Trowbridge and Sabine, ‘Proceedings of the American Academy,’ 1888 ; * Phil. Mag.’ (6) 
xxvi. 342 (based upon Kowland’s Photographic Map of the Solar Spectrum). 


Spark 

Intensity 

and 

Character 

Oscillation 

Frequency 

b 

Spark 

Intensity 

and 

Character 

0.sciIlation 

Frequoncy 

b 

Hartley and 
Adeney 

a 

Trowbridge 
and Sabine 

6 

Hartley and 
Adeney 

a 

Trowbridge 
and Sabine 

b 

2370-1 

2369-9 

9 b’ 

42182 

2232-2 

2231-0 

3sd 

44809 

2368-7 

2368-8 

2sd 

42205 

2231-2 

*2230-1 

6sd 

44829 

2366-8 


1 


2230-0 

*2228-9 

6sd 

44861 

2357-2 

2356-7 

6sd 

42420 

2229-1 

2227-8 

3sd 

44873 

2355-0 

2365-2 

2sd 

42447 

2228-1 

2226-9 

3sd 

44891 

2346-2 

2346-2 

2sd 

42691 

2227-0 

2225-7 

Isd 

44916 

2336-6 

2336-3 

3sd 

42790 

2226-0 

2224-8 

Isd 

44934 

2303-8 


Isd 


2219-3 

*2218-2 

6sd 

46067 j 

2300-5 

2299-6 

Isd 

43421 

2218-5 


3nd 


2297-6 


Isd 


2216-6 

2216-3 

3nd 

45126 

2296-0 

*2294-4 

6sd 

43671 

2215-8 

2314:'4: 

3sd 

45146 

2294-6 

2293-9 

3sd 

43580 

2214-1 

2213-0 

2sd 

46173 

2291-4 

2291-1 

3sd 

43634 

2211-3 

*2210-3 

6sd 

45228 

2286-7 

2286-7 

3sd 

43718 

2210-8 


8nd 


2279-6 

2278-4 . 

2sd 

43877 

2208-8 


2sd 


2277-0 

*2276-3 

6sd 

43917 

2200-3 

2200-6 

3sd 

45428 

2265-8 

2265-5 

2sd 

44127 

2199-8 

*2199-8 

Ind 

464d4 

2263-9 

*2263-9 

3nd 

44158 

2196-5 

2196-9 

3sd 

46504 

2263-2 

2263-2 

3nd 

44172 

2192-0 

*2192-4 

5sd 

45698 

2267-7 

2265-1 

2sd 

44330 

2191-2 


3nd 


2250-0 

2249-0 

2sd 

44460 

2189-6 

*2189-9 

5sd 

45660 

2248-2 

*2247-0 

9sd 

44490 

2188-6 


3nd 


2247-7 


3nd 


2181-0 

2181-8 

Isd 

46819 

2244-0 

*2242-7 

9sd 

44576 

2179-0 

*2179-6 

6sd 

45867 

2243-5 


3nd 


2178-0 


3nd 


2233-0 

2231-7 

3sd 

44795 

2174-5 

2176-2 

Ssd 

46968 


^ Also arc-lines. 
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Copper — continued. 


Spark 

Intensity 

and 

Cliaraeter 

Oscillation 

Frequency 

h 

Spark 

Intensity 

and 

Character 

Oscillation 

Frequency 

h 

Hartley and 
Adeney 

a 

Trowbridg'e 
and Sabine 

b 

Hartley and 
Adeney 

a 

Trowbridge 
and Sabine 

b 

2148-8 

^^2149-2 

Ssd 

46622 


2062-7 

1 

48464 

2136-8 

’*‘2136-1 

3sd 

46806 


2056-1 

2 

48643 

2134-2 

2134-6 

2nd 

46841 


2045-0 

2 

48863 

2124-4 

2126-2 

3sd 

47017 


2037-3 

2 

49068 

2124-0 

2126-3 

2nd 

47037 


2036-0 

2 

49099 

2122-1 

2123-1 

Ssd 

47086 


2030-9 

1 

49222 ; 

2121-6 


2nd 



2025-7 

2 

49349 

2116-0 

2117-5 

2sd 

47210 


2016-0 

1 

49564 

2110-6 

21 12-2 

2sd 

47328 


2015-8 

1 

49691 * 

2103-0 

2104-9 

2sd 

47492 


2013-2 

1 

49655 


2098-6 

2 

47630 


1999-9 

2 

49985 


2093-9 

1 

47742 


1989-4 

2 

60261 


2088-1 

2 

47874 


1979-4 

2 

60505 


2085-5 

2 

47934 


1970-4 

1 

50736 


2078-8 

2 

48088 


1944-1 

1 

51422 


2067-0 

1 

48363 






^ Also tirc-lines. 


Germanium. 


KobI), * Wicd. Ann.’ xsix. 670 (1886). 


' Spark 

In'ijMisity and 
Clxjiracter 

O.s(‘illation 

Frequency 

Spark 

Intensity and 
Character 

Oscillation 

Fi-equency 

6336 


16779 

6131 

b 

19484 

6020 

10 

16606 

4813 

b 

20771 

5892 

10 

16967 

4742 

b 

21082 

6265-5 


19022 

4684-6 

4s 

21341 

.5228-5 


19120 

4291 

4 b 

23298 

6209 


19L92 

4260-5 

4 b 

23470 

6177-5 

ta 

19309 

4225-5 


23659 

6134 


19472 

4178 

4 

23928 


Gold. 

■Kriiss [Bcibljlttcr, xi. 704 (1887)] finds iliat, certain line.s given by Lecoq de Boisbau- 
dran are due to itnpuritpics, vva. 5()01 and 6210 to Palladium, 5230 and 4442 to Platinum, 
and 4346 and 4002 to Nitrogen. See also Demar^ay, ‘ Compt. Rend.’ cvi. 1226. 


Hydrogen. 

Cornu, ‘Jour, de riiyaiquc,’ (10) v. 341 (1886). 


Elemeniarv 

OHcillniion 

IVIf^nK'nla ry 

OBcillation 

hdcrnentary 

Oscillation 

Line Spectrum 

I’reqiunu^y 

Line Speelriun 

Fretiuency 

Idne Spuclriitn 

Frequency 

4101-0 

24377 

379(>-9 

26330 

3733-6 

26776 

3968-9 

25188 

3769-4 

26.521 

3720-6 

26869 

3887-8 

3834-5 

25720 

26071 

3749*8 

2(5(560 

3710-7 

26941 


p 2 
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Hydrogen. (See p. 60.) 


Hasselberg, ‘ Bull. Acad. Imp. St. P4tersb.’ xi. 203 (1884). 


Compound Line 
Spectrum — H asselberg 

Intensity 

and 

Character 

Oscillation 

Frequency 

Compound Line 
Spectrum — Hasselberg 

Intensity 

and 

Character 

Oscillatio-a 

Ei-equency 

Eye 

Observation 

a 

Photo- 

graphic 

Observation 

6 

Eye 

Observation 

a 

Photo- 

graphic 

Observation 

b 

4i97-6 

4497-4 

3n 

22228<2Z> 


4233-2 

2 

23616 


4496-9 

1 

222365 


4232-9 

2 

23617 


4494-3 

1 

22244J 


4232-1 

1 

23622 

4492-8 

4492-6 

2 

22252ab 


4226-8 

1 

23661 

4489-r 

4489-6 

3 

22267ab 


4223-9 

1 

23668 


4488-4 

1 

222735 


4223-4 

2 

23670 


4486-9 

2 

22281 J 


*4222-0 

3 

23678 

4485-2 

4485-1 

3 

22289a& 


4221-6 

3 

23680 


4481-0 

1 

22310J 


*4211-8 

4 

23736 


4479-2 

1 

223195 


4211-3 

1 

23738 


4477-8 

1 

223265 


4209-5 

2^ 

23748 

4476-6 

4476-1 

2 

22333a& 


4208-5 

2 

23754 


4474-9 

1 

22340J 


4206-6 

11 

23771 

4473-7 

4473-3 

2 

22347a& 


*4204-4 

6 

23777 


4470-9 

1 

22360& 


*4199-2 

3| 

23807 

4466-6 

4466-2 

2 

22'mab 


4197-7 

2 

23815 


4463-1 

1 

22399& 


*4196-0 


23831 

*4460-6 

4460-3 

3 

22413«& 


4181-5 

3 

23907 

4458-6 

4458-2 

1 

22423a& 


4179-6 

3 

23919 

4456-4 

4466-1 

2 

22434«& 


4179-0 

2 

23922 

4455*3 

4454-9 

2 

224415 


4177-1 

2i 

23933 


4463-7 

1 

224475 


*4176-5 

6 

23937 

4452-6 

4452-2 

1 

22453«& 


4174-6 

3 

23948 

4450-3 

4450-1 

1 

22464fl& 


*4170-7 

4 

23970 

4449-2 

4449-1 

2 

22470a& 


4166-9 

1 

23992 

*4447-2 

4447-0 

3 

22480a& 


4164-6 

H 

24006 

4444-7 

4444-6 

2 

22492^6 


4163-0 

il 

24014 

4443-6 

4443-6 

1 1 

22498«& 


*4161-3 

2t 

• 24024 


4442-2 

1 

22606& 


4158-7 

2 

24039 


4440-7 

1 

22612& 


*4155-9 

3 

24055 


4425-2 

1 

22591 & 


4146-4 

1 

24116 


4422-6 

1 

22604 & 


4144-8 

1 

24120 


4422-0 

1 

22608& 


4109-4 

1 

24327 ' 


4419-6 

1 

22620S 


4108-7 

1 

24331 


4418-7 

1 

22624 Z» 


4107-3 

1 

24340 

4416-8 

4416-7 

2 

22634ffi& 


4107-1 

1 

24341 

*4411-7 

4411-7 

3 

22660^6 


4106-6 

1 

24350 


4409-9 

1 

22670& 


*4101-2 

8 

2437G 


4400-2 

2 

22720 


4096-9 

li 

24402 i 


4390-3 

2 

22771 


4095-9 

1 

24 '107 


4388-5 


22780 


4095-4 

1 

24410 


4386-8 

1 

22789 


4094-9 

1 

24413 


4378-8 

2 

22831 


4087-2 

2^ 

24459 


4347-1 

5 

22997 


4084-7 

l| 

2447‘4 


*4340-1 

10 

23034 


4082-4 

1 

2448S 


4338-3 

3 

23044 


4081-8 

j. 

24492 


4242-7 

2 

23663 


4080-9 

1 

24497 


4235'9 

2 

23600 


4077-3 

5 

24519 


I I - , II I I .rj I 2451 y 

• Yogel 4459, 4418, 4113, 4340, 4220, 4210, 4201, 4196, 4193, 4174, 4108, 4168 ? 4152 ? 4101, 4007, 4005, 40GU. 
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HyDKOQ-EN — coTiiinued. 


Compound Line 
Spectrum — Hasselberg 

Intensity 

and 

Character 

Oscillation 

Frequency 

Conapound Line 
Spectrum — Hasselberg 

Intensity 

and 

Character 

Oscillation 

Prequeuey 

Eye 

Observation 

a 

Photo- 

graphic 

Observation 

h 

Eye 

Observation 

a 

Photo- 

gi-aphic 

Observation 

h 


4073-6 

1 

24641 


*4066-4 


24584 


4072-4 

1 

24548 


4064-7 

1 

24696 


4070-7 

1.1 

■*■3 

24669 


4063-2 

2 

24604 


*4069-2 

4 

24668 


*4062-1 

3 

24612 


* Vogel 4-1C9, 4448, 4413, 4340, 4220, 4210, 4201, 4196, 4193, 4174, 4168, 4168? 4152 ? 4101, 4067, 4065, 4060. 


Nickel. 

Liveing and Dewar, ‘Phil. Trans,’ olxxix. 2bL (480 lines between 3858 and 2174). 


Niteogbn. 


Hasselberg, * Mijm. Acad. St. P6tersb.’ xxxii, No. 15 (1886). 


Positive Band Spectrum 

Intensity 

atul 

Character 

OBcillation 

Frequency 

* 

Positive Band Spectrum 

Iiiten.sity 

and 

Character 

Oscillation 

Frequency 

b 

0 

Angstrom 
and Tlialdn 

a 

Hasselberg 

b 

Xiigstrom 
and Thalca 

a 

Ha.sselberg 

h 


^6021-8 

’»G(*)22-4 

4 

16096 

/6642-3 

*6643-4 

4 


16278 



6618-7 

1| 

15104 



6539-8 

1 


16287 



6615-7 

1 

16111 



6636-0 

1 


16295 


66142 

6() 12-9 

Bb-- 

16118 


6533-8 

6633-4 

3 


16302 



(H506-7 

2 

15132 



(5527-7 

2|-l 


16316 



()()03-9 

1| 

15138 



(5621-9 

2 


15321 



660I-4 

14 

15144 



6622-0 


h D 

16828 



6598-7 

l|- 

16150 



6519-9 

I'U 


16333 



6595-4 

ll 

16158 



G51(>-6 

2 


16341 


6694-7 

6593-1 

3 

151(53 


6616-3 

6614-4 

3 


1634(5 



6590-6 

1^ 

16169 



(5612-6 

2 


15360 

J 


6587-4 \ ' 

91 \ 

1617(5 



66()9-3 ) 


16368 



6583-OJ 

^ U 

1518(5 

0 


(5606-3/ 


16368 



6580-1 

OT 

15193 ' 



6601-7 

2 


16376 



6577-3 

H 

15199 



6499-1 



16382 



6574-7 

It 

15204 



6496-4 

4 


16389 



657 l-O 

2 

15212 



6493-7 



16396 



6569-1 

1 

15218 



6490-2 

i| 


16403 



6566-5 

1 

15224 



6488-1 

2 


16408 



6558-8 

1 

15242 



6486-7 

1 


16414 



6556-2 

1| 

15251 



6482-9) 



154:20 



(565 1-9 

1 

15258 



6480-0 / 

X M 


15428 



0548-2 

u 

1 152(57 



6477-5 

1 pt 


15434 


• Donutos tho cLioI Hues wUoso wave Icrujths w*r« first determined. 
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Nitrogen — contimied. 


Positive Band Spectrum 

Intensity 

and 

Character 

Oscillation 

Frequency 

b 

Positive Band Spectrum 

Intensit}’^ 

and 

Character 

Oscillation 

Frequency 

h 

Angstrom 
and Thaldn 

a 

Hasselberg 

1 

.^Lngstrom 
and Thaldn 

a 

Hasselberg 

h 


1 

6474-1 


15442 


6294-9 

6294-8 

3 

15881 


L 

6470-8 

ij 

15460 



6293-2 

2 

15885 


6465-6 

*6467-3 

3 

15458 



6290-7 

1 

15892 



6464-4 

2 

16465 

el 


6285-0 

1 

15906 



6460-3 

1 

15475 

] 


6283-2 

2 

15911 


6458-6 

6457-5 

4 

16481 



6281-0 

1| 

15916 



6452-4 


16494 



•6278-3 

li 

15923 



6441-5 

1 > 

16520 



6275-8 

2 

15932 


6440-6 

6439-6 


15525 



6273-3 

1| 

15936 



6437-4 

li 

15630 



6270-9 

2 

1 5942 



6434-3 

1 

16537 


\ 

6268-2 

1 

1 5949 

cl 


6429-4 

1 

16549 


6249-2 

*6261-6 

2 

15991 

1 


6427-1 

1 

15555 



6248-3 

1 

1(5000 



6423-6 

1 

15563 



6244-9 

1 

1G008 



6422-2 

1 

15666 


6242-6 

6242-2 

3 

1(5015 



6419-6 


16573 



6236-6 

U 

1(5030 



6417-1 

1 

16679 



6231-4 

1 

1(5043 



6414-4 


16585 



6229-8 

1 

1(5047 



6409-1 

1 

15698 



6227-8 

1 

1 (5052 



6403-3 

1 

16612 


6225-6 

6225-7 

2 

1(5058 



6400-6 

1 

15619 

f{ 


6224-3 

2 

lOOOl 


6397-6 

1 

15627 


6221-6 

1 

1(5068 

/ 6392-5 

*6393-2 

3 

15637 



6219-3 

1 

1(5()74 



6390-0 

u 

16646 



6217-8 

1 

1(5078 



6385-8 

1 

16656 



6216-4 

1 

10082 


6384-8 

6383-5 

4 

16659 



6214-4 


10087 



6378-3 

1-^- 

15673 



6211-6 

1 

10094 



6371-1 

1 

16691 



6209-3 

1 

1(5100 



6369-9 

1 

16694 



6207-3 

11. 

10105 


6366-8 

6367-8 

3 

15699 



62()4-7 

1 

1(51 12 



6365-9 


16704 

\ 

6202-4 

li 

10118 


6363-6 

1 

16710 


6183-2 

6184-6 

2 

10165 



6358-1 

1 

15723 



6178-1 

1 

10181 



6356-1 


15728 

g- 

6175-1 

*6174-3 

3 

10191 



6354-0 

1 

16733 



6168-5 

1 

10207 



6350-9 

1 

15741 


6158-2 

6157-2 

2 

1(523(5 



6348-6 

2 

15747 


r' 6125-4 

*6126-0 

4b' 

10319 



6346-7 

1 

15754 


6118-8 

6118-7 

3 b' 

1 (5339 



6343-0 

2 

16761 



6114-1 

2 

10351 



6338-0 

1 

16773 



6110-6 

1 

103(50 ; 



6326-3 

1 

15802 

\h[ 

6107-9 

1 

1(53(57 


/6321-0 

*6321-4 

4 

15815 


6102-1 

6101-2 

2 

1(5385 



6318-0 

2 

15823 



6099-1 


10391 



6314-2 

1 

15S33 



6082-9 

1| 

10135 ‘ 


6313-8 

6311-6 

4b' 

15839 



6077-9 

1 

10448 : 

e 1 


6305-8 


15S54 


^ 6066-3 

*6068-3 

6 

16474 ' 

\ 


6302-3 

1 

15862 

1 

6060-6 

6060-9 

4 

16494 



6300-3 

1 

15867 

./ 


6058-6 

1 

1(5501 



6298-5 

1 

16872 



6056-0 

3 

165(18 



6296-7 

1 

15877 

1 1 

6053-2 

2 

16515 


* Denotes tiio clucf lines whose wave-lengths were first determined. 



215 


Nitkog-en— 


Positive Band Spectrum 

Intensity 

and 

Character 

Oscillation 

Preq^uency 

* 

Positive Band Spectrum 

Intensity 

and 

Character 

Oscillation 

Frequency 

b 

Angstrom 
and Thaldn 

a 

Hasselberg 

h 

Angstrom 
and Thaldn 

a 

Hasselbei-g. 

b 



6060-4 

2 

16623 


1 

5910*1 

1 

16916 



6048-3 

1 

16629 


1 

6907-4 

1 

16923 



6046-5 

1 

16636 


6904-6 

*6904-6 

6 

16931 


6043-3 

6043-9 

3 

16641 


5897-5 

5897-6 

4 

16961 

i 

6041-9 

2 

16646 



6893-0 

3 

16964 



6040-0 

1 

16561 



6890-6 

2s 

16971 



6036-7 - 

1 

16660 



6888-3 

2 

16978 



6034-9 

1 

16565 



6886-8 

1 

16982 



6032-1 

1 

16673 



6884-7 

1 

16988 



6029-2 

1 

16681 



6883-6 

1 

16992 



6026-3 

2 

16689 


eooo.K 

6882-0 

3 

16996 



6021-2 

2 

16603 


DOOjO D 

5880-7 

2s 

17000 



6017-4 

1 

16613 

ffOi 


6878-2 

1 

17007 



6014-9 

1 

16620 



6876-6 

Is 

17016 

/ 6011-8 

*6012-4 

6 

16627 



5873-9 

2s 

17019 


6004-6 

6005-1 

4 

16648 



5870-8 

2s 

17028 



6000-3 

3 

16661 



6868-8 

1 

17034 



6997-6 

2 

16668 



5866-3 

2n 

17042 



6995-1 

2 

16676 



6863-7 

1 

17060 



6993-1 

1 

16681 



6861-3 

2n 

17066 



6991-7 

1 

16685 



6858-1 

2 

17066 



5990-3 

1 

16689 



6866-5 

1 

17073 



6988-7 

3 

16693 


6853-0 

*5853-1 

6 

17080 


6987-8 

5986-6 

2 

16699 


6846-1 

6845-9 

4 

17101 


5984-6 
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NitKogen — continued. 
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NiTHoaEN — contimied. 
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Nitrogen — continued^. 
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N ITEOOEN — continued. 
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Nitrogen — contimied. 
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Nitrogen — continued. 
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Nitbogen — continued. 
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* Chief lines first determined. Groups a to k recorded by photography 



231 


Nitrogen. 


Deslandres, ‘Gompt. Rend.’ ciii. 375 (188G) ; ‘ Ann. Ohim. Phys.’ (vi.) xiv. 267 (1888). 


Wave-length 

Iiitousitj’- and 
Ghai-acfcer 

Oscillation 

Frequency 

Wave-length 

Intensity and 
Character 

Oscillation 

Frequency 


^3041-5 

4b' 

25303 


2800-2 

Ob' 

35580 


3893-5 

lb' 

25676 


2702-7 

Ob' 

36186 


3850-2 

2b' 

25924 


2721-7 

8b' 

36731 


3804-2 

Ob' 

20279 


2670-5 

8 b' 

37309 


3764-4 

8b' 

20028 

CU 

2638-8 

8b' 

37884 


3700-3 

6b' 

20951 

r-H 

0 

2610-6 

4s 

38294 


3070-5 

4b' 

27236 

P. 

2.506-1 

8b' 

38507 


3040-0 

41)' 

27457 

0 

2658-9 

8b' 

39067 


3570-0 

10b' 

27956 

»r*( 

2524-8 

4s 

39594 


3530-4 

8b' 

28209 

a/ 

24V*0-0 

4s 

40003 


3400-1 

6b' 

28570 

1 \ 

2470-0 

10b' 

40326 

Pi 

o 

3468-1 

4s 

28825 

P, 

244(!-0 

8b' 

40S65 

Sd/ 

341:6-3 

4b 

20017 

p 

0 

2410-0 

2s 

41362 

Ti \ 

3370-8^ 

lOb' 

20658 

bij 

2370-3=^ 

10b' 

42175 

P 

o 

3338-1 

2s 

20048 

V 

Sh 

231 5-7 

2s 

43170 

a 

0 

3308-7 

2.S 

3021 4 

3 

2280-2 

2s 

43070 

02 

3284-2 

Ob' 

30440 

Eh 

2208-1 

8b' 

44:089 


3267-1 

4!)' 

30600 


2244-3 

Ob' 

44070 


3158-8 

10b' 

31653 


2222-1 

2s 

44988 


3134-0 

8 b' 

31880 


21 54-1 

6b' 

46408 


3115-7 

Ob' 

32085 


1^2052-7 

2s 

48700 


3103-2 

Ob' 

32214 





2070-1 

8 b' 

33501 

0 

r—1 

y3013'7* 

10b' 

2554:4 


2060-8 

Oh' . 

33704 

3883-0 

4s 

25730 


2052-4 

Ob' 

33800 

P 

3857-1 

4s 

25018 


281 8-7 

Ob' 

35100 

0 1 

3581-5 

8b' 

27013 


V 281 3-1 

Ob' 

35537 

• r-H [ 

3503-5 

81)' 

28054 





C5j 

bo 

3.548-2 

8b' 

28175 


'■ 3007-2 

2h 

33214 

CD 

.3208-r) 

4 s 

30308 


2806-2 

2s 

34517 


\.3206-l 

4 s 

30330 


2857-0 

Bb' 

34 OHO 






^ (Jhamctori.sMi^ baud. 


Oxygen (Line Spectrum). 

'I'rowhru and Ilui.c.luns, [‘ Proc. Am. Academy,’ xxiii., M’hil. Mati;'.’ xxiv. 302 (1887)], 
fi'ivo neafly :50() lin<‘H of Oxyjj;'cm bct.wccn 5031 ami 3750. The sl.ron^-ost linoH have ilu; fol- 
lowimj;- |ioHi(.i()MS on |{,()\vlan<r.s map: iHlOMj, 1802'1, 4782’r>, 47i0‘2, 170r>'l, KP.Hvl, Kini-O, 
4(;i0-2, km;?- 1, I()| l-o, lOOH-O, lO.lO?, 4(;21-4, luil-o, 4()07-2, lOOI-l, 150()-2, 4r>'.)24), ir.02-0, 

'ir;0O-l), ini l-r), 4520-5, '1507-7, 4503-0, 4447-1, 4417-2, 4415-0, l^OO-O, 4;{53-7, 4351-4, 

4310-3, I.'IU-O, 4.315-5, 1310-5, 4317-2, 4270-0, 4100-0, 4185-3, 1110-4, 4100-8, 1105-2, 4105-0, 

4070-2, 4072-3, 4070-2, 3005-1, 3081-1, 3073-0, 3060-2, 3054:-8, 3010-2, 3010-3, 3882-1, 3756-3, 

3740-8. 


